


Iron 4S tee 


ENGINEERING SERVICE 
TO THE IRON AND STEEL ; 
INDUSTRY SINCE 1907 





pert AUGUST, 1959 





eee ; 
merroott: LIGRAN 
{AUG as tod 
to netonitn ft. 
}. DETROIR aA, 


SIX FINISHING STANDS OF THE MESTA 60” FOUR-HIGH HOT STRIP MILL ia 
OPERATING AT McLOUTH STEEL CORPORATION, TRENTON, MICHIGAN wa 


HOT debs P. Oesigned aad Built y 
MIL isi 











Designers and Builders of Complete Steel! Plants 


|MESTA MACHINE COMPANY | 


PITTSBURGH, PENNSYLVANIA, U.S.A. oer 








Cut Production Costs 


with 


es STATIC POWE 


Adjustable Speed Packaged Drives 


NO MOVING PARTS Static power 
conversion units have replaced the 
conventional M-g set. Ultraflex 
Packaged Drives save up to 50% in 
floor area...up to 75% in weight, 
permitting low cost installations or 
alterations without special handling 
equipment or floor loading prepara- 
tions. 

NO MOVING PARTS Ultraflex Pack- 
aged Drives work perfectly without 
forced ventilation...less power 
wasted as unwanted heat. No power 


robbing friction or windage losses. A 
closed-loop voltage regulation sys- 
tem, current limit control, and static 
field excitation insure peak opera- 
tional efficiency. 

NO MOVING PARTS Simple static 
power conversion units cut mainte- 
nance costs. With Ultraflex there are 
no bearings, commutators, or brushes 
to service. No shafts to align or cou- 
plings to maintain. No inertia loads 
to balance. No fans or filters to clean 
or change. 


Standard Ultraflex Drives provide an 
8:1 speed range with wider ranges 
available upon request. Optional fea- 
tures include dynamic braking, jog- 
ging, reversing, tachometer-generator 
speed regulation, etc. Get all the 
facts, and see how a Cutler-Hammer 
Ultraflex Packaged Drive can provide 
outstanding savings in installation, 
operation, and maintenance. Write 
today for new bulletins EN64-Q-23?, 
and EN65-Q-232, Cutler-Hammer 
Inc., Milwaukee 1, Wisconsin. 
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6H 
GAGE 


at High Speeds 
Need Rugged 


Equipment 


Each step toward paper-thin tin plate 
accentuates the operating problem. 
Tracking becomes more acute as speeds ' 
increase. Coils increase in diameter and 
weight. Tension becomes more critical. 


The equipment must be heavy and 


rugged. High speeds with lower tensions 
in annealing, tinning and recoiling can 
only be accomplished with rugged 
equipment. Reels, both pay-off and 
tension, must be heavier to accommodate 
the bigger coils. New electrical controls 
are only practical when applied to sturdy 
mechanical equipment. Only rugged 
machinery, for which Aetna-Standard 

is noted, can stand up to 21-turn 
operation at high speeds with a 
minimum of strip breakage, down 

time and maintenance. 


BLAW-KNOX COMPANY 
AETNA-STANDARD DIVISION 
FRICK BUILDING - PITTSBURGH, PENNSYLVANIA 


57 Years’ Experience in 
Engineering Equipment 
for Processing ALL 
Gauges of Sheet and Strip 








STURDY, COMPACT 
HOUSINGS of cast 
‘ray iron or cast 
steel provide excep 
tional strength where 
needed, without ex 
cess size or weight 


PRECISION-MACHINED BORES 
provide correct running clearance 
between shaft and bearing metal 
for load carrying oil or grease 
film 


FINISHED ENDS 
permit flush mount 
ing of sprockets 
pulleys, wheels and 
collars against bear 
ng 


ACCURATELY MA- 
CHINED BASES assure 
firm seating on sup 


ports 





NEW DATA BOOK 2707 has full information 
on Link-Belt’s complete line of babbitted and 
bronze bearing blocks and takeups. Link-Belt 
offers off-the-shelf delivery on more than 15 
types and over 300 sizes of solid, split, gibbed 
or angle pillow blocks . . . for commercial 
shafting up to 12” diameter. Also immediate 
delivery on flanged blocks and takeups in all 
popular sizes. For your copy of Book 2707, 
contact your nearest Link-Belt office or author- 
ized stock-carrying distributor. Refer to the 
yellow pages of vour local telephone directory. 
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Sound design, solid construction 
_..all the way around! 


LINK-BELT BABBITTED AND BRONZE BEARING BLOCKS 







RELIABLE LUBRICA- 
TION — Holes for 
grease cups or pres- 
sure fittings are 
drilled and tapped. 
Grooves _ distribute 
lubricant over entire 
shaft surface. 


STURDY BEARINGS of heavy-duty 
babbitt or quality bronze are an- 
chored to housing. Wear is grad- 
ual no sudden breakdowns! 








SHIMS between cap 
and base of split 
housings provide 
shaft clearance ad- 
justment, compen- 
sate for wear. 





SLOTTED BOLT HOLES 
in base permit easy 
adjustment for ac- 
curate shaft align- 
ment. 


BABBITTED AND BRONZE BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chi- 
cago 1. To Serve Industry There Are Link-Belt Plants, Sales 
Offices and Stock Carrying Distributors in All Principal Cities. 
Export Office, New York 7; Australia, Marrickville (Sydney) ; 
Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South 
Africa, Springs. Representatives Throughout the World. 15,25 
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descaling at Lukens Steel 





Latest successful technique of high-pressure descaling 
is now being performed in this modern steelmaking facility 
designed by Mesta Machine Co. 


The initial high-pressure descaling operation uses De Laval 
split-case multi-stage pumps as shown in the photograph below. 
Each pump supplies cold water at 1000 gpm and 1600 psig. 
Electric motors rated at 1750 hp drive the pumps through speed 
increasers which raise the speed from 1200 rpm to 4250 rpm. 


De Laval pumps also serve Lukens on a 1200 psig descaling 
system in another section of the Coatesville, Pa. mill. 


One of several arrangements available for descaling service at pressures 
of 1000-1200-1600 psig and capacities to 2200 gpm. 


Ry eV Steam Turbine Company 


870 NOTTINGHAM WAY, TRENTON 2, NEW JERSEY 























No special atmosphere required... 
uniformity of physical properties 
declared excellent—exacting uniformity 


of anneal is particularly desirous in chromium 
stainless steels. To make sure of the finest 
possible annealing Jones & Laughlin selected 
Lee Wilson single stack furnaces for their new 
Stainless and Strip Division plant at 
Louisville, Ohio. 

No special atmosphere is required. The anneal 
develops a type of scale which is easily 
removed. The four furnaces and eight bases have 
capacity for 2800 tons per month. 

Designed specifically for stainless annealing 
the installation includes cast alloy convector 
plates, oil-lubricated fan drive and alloy fan wheel 
designed to operate up to 1600°F. Because 
charges are uncovered at high temperatures heat 
shields have been installed between bases. 

Standard or special Lee Wilson single stack 
furnaces are unequalled when it comes to 
quality, production and versatility. 


Stainless annealing! 
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ENGINEERING 
COMPANY, INC. 


20005 LAKE ROAD @ CLEVELAND 16, OHIO 


HIGH PRODUCTION ANNEALING SYSTEMS 


€> MAKE THE BEST METALS BETTER 


INATORS AND LEADING PRODUCERS OF OPENED COIL AND SINGLE STACK FURNACES 
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PICKLED in a 4% brine solution! 


CHOKED 


in a tornado of abrasive dust! 


FROZEN 


for weeks at 75° C below zero! 


in thick, sluggish mud! 


nothing... but nothing stops 
Super-Seal open-type motors 


Thanks to exclusive Poxeal and Silco-Flex insulations, Super-Seal motors have shown endurances that even 


enclosed motors couldn’t match. Results and reasons available from your A-C representative or distributor. 
Or write General Products Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS OS | 


Poxeal, Silco-Flex and Super-Seal 
are Allis-Chalmers trademarks. 
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Now Si! 


has improved the spherical 


roller bearing it invented! 


This new spherical roller bearing offers even 
higher capacity than S8f’s original, self-aligning 
bearing — and meets the needs of today’s faster, 
more productive machinery. In some cases, the 
increase in capacity is as much as 54% — corre- 
sponding to more than 4 times longer service life! 


Here’s how these improvements 
have been obtained: 


1. Eliminating undercuts and 
integral flanges — helps pro- 
vide space for larger rollers 
and longer effective contact 
between rollers and races. 





2. Using symmetrical rollers, 
unrestricted by flanges — en- 
sures uniform load distribu- 
tion over the roller length at 
all times, even under heavy 
thrust load. 


3. Using an axially floating 
guide ring — provides effec- 
tive roller guiding, and min- 
imizes friction at roller ends. 


4. Using a strong “window- 
type” cage for each row of 
rollers—helps ensure depend- 
able operation over a full 
range of loads and speeds. 





5.Placing a lubricant duct in 
the center of the outer ring— 
helps channel lubricants di- 
rectly to the rollers and push 
contaminants away. 





For full details on this new high-capacity spherical 
roller bearing call the nearest S&F sales office or 
authorized S&F distributor listed in the yellow 


pages of the telephone book. 
5931 


eeceeeeoereeeeeeereeeeeeeeeeeeeeeeeeereeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee ee eee 


Spherical, Cylindrical, Ball, and “Tyson Tapered Roller Bearings 
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EVERY TYPE-—-EVERY USE 


okF. 


BKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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A For the sixth time in 13 years, the steel industry is 
closed down by a strike, in spite of ‘‘expert’’ mouth- 
ings to the last that there would be no strike. Actually, 
it is a strike that had to come. It is a strike that may 
well be duplicated in other industries. 

Union leaders have come to look on automatic 
annual wage increases as their just desserts. The 
result of unmerited increases has been higher prices 
and inflation. Also, mulish insistence on work prac- 
tices once justifiable but since rendered obsolete by 
changed conditions has become a serious matter. 

To the credit of the industry, it has apparently de- 
cided to resist firmly the inflationary ‘‘give-in-and- 
raise-price’’ policy and to gain. back management 
prerogatives carelessly frittered away in previous 
bargaining. The industry offered a modest wage in- 
crease and other benefits in return for rewritten 
contract clauses that would discourage wildcat 
strikes and permit management to take economic 
steps that would offset the costs of the increases. 

The union characteristically says the steel com- 
panies will not bargain but want the strike. Further, 
it protests that it has never opposed technical prog- 
ress, ignoring completely the hundreds of cases of 
‘feather-bedding”’ it has forced on the industry. 


A So the question goes ‘how long will it be?’’ In 
1946, 28 days, 18!, cents an hour increase; 42 days 
in 1949, pensions and insurance; in 1952, 58 days, 
12!5 cents an hour increase in base pay and union 
security; in 1955, one day, 11!% cents an hour in- 
crease; 34 days in 1956, 10's cent hourly increase 
and 9.1 cents escalator raises over two years. In 


1959 ? 


A Adding ammunition for the union's guns are the 
first-half financial statements of steel companies, 
which for the most part show record production, 
record sales and record profits. 


A The only thing wrong with industry's stand against 
inflation is that it should have started some years ago. 
There is plenty of evidence that we are pricing our- 
selves out of our markets. Automobile exports are 
down, imports up. Steel imports in many forms are 
increasing while exports drop. U. S. imports in 1958 
totaled 1,702,819 tons, up 48 per cent over the 
1,152,549 tons of 1957. Exports totaled 2,687,415 
tons, down 48 per cent under 1957's 5,175,488 tons. 
Exports of cotton, wheat, etc., show lesser but similar 
trends. Machine tool exports have dropped, imports 
increased. 
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American industries have been able to hold their 
own in the past because of technical know-how and 
mass-production efficiency. Many foreign manu- 
facturers, aided in many cases by American money, 
now have plants just as efficient as ours. We can no 
longer discount the low foreign wages by higher 
efficiency. 

The fellow who used to ‘‘get it wholesale’’ can 
now buy it cheaper abroad. 


A Another point the steel industry can no longer 
ignore is competition from other materials. Alum- 
inum is now being considered in fields formerly 
monopolized by steel, such as cans, railroad cars, 
military equipment, architectural specialties, etc. 
Aluminum conduit is available at costs only 6 to 7 
per cent above that of steel. Aluminum collector 
rails are said to be cheaper than steel rails with a 
copper carrier cable. Plastics have cut in to replace 
metals in many applications. Higher prices for steel 
can only hasten these trends. 


A An ironic coincidence was the start-up of Alaska 
Steel Mills, Inc., in Seattle, Wash., on July 20, 
the eve of the general strike. The company at present 
is producing reinforcing bar. 

The company is owned and financed by Alaska 
people and the mill will be moved to Fairbanks 
when a power plant now under construction is 
completed. 

The equipment now in Seattle was formerly a 
part of the Seidelhuber Iron and Bronze Works. 


4 A local playboy has invented a drink he calls 
the wow. It’s made of sugar, beef extract and whisky. 
The sugar gives energy, the beef extract strength 
and the whisky ideas of what to do with the energy 
and strength. 


A Final production figures for the iron and steel 
industry for the first half of 1959 total new records of 
42,393,666 tons of pig iron and ferroalloys and 
64,278,569 tons of steel. 


A Items in the news remind us that the football 
season will soon be with us. A University of Denver 
football player was awarded workmen's compensa- 
tion for a football injury. Also, a new football stadium 
at West Texas State College has outlets for specta- 
tors’ electric blankets. 


A One week after the start of the strike, about 30 
strikers applied for public assistance in Allegheny 
County, Pennsylvania. One of these was reported 
to be an unusual case in that the man was involved in 
a wildcat strike in the pay period preceding the 
general strike. This man will receive $175 a month 
minus any other income he picks up, as long as he 
is in need. 

This public assistance is available to any resident 
of Pennsylvania who is hungry and destitute. It 
comes from the tax money, to which industry is a 
heavy contributor. Ironically, it is used to help 
strikers who close down industry. Isn’t that the 
union's job? 


A Cigaret makers continue to experiment with their 
product. Following on the heels of double filters came 
triple filters, additives to absorb nicotine and heavy 
tars, and even a cigaret containing no tobacco but, 
instead, a vegetable fiber said to be free from cigaret 
tars, nicotine and arsenic. Lest a million-dollar idea 
be overlooked we might suggest a tip made of solid 
plaster-of-Paris. 
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SELF-CONTAINED 
SLITTERS 


LEVELLERS 





YODER 
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EDGE TRIMMERS 


YODER SLITTERS 


basic equipment for cost-conscious 
users of strip / 


To help meet the demands of tight produc- 
tion schedules, YODER Slitters reduce 
mill-width stock quickly and economically 
to desired widths. If your needs are as low 
as 100 tons per month, time and man- 
power savings alone will offset the cost 
of your YODER Slitter in a matter of 
months, while reducing basic inventories. 
Compactly designed, standard YODER 
Slitters are built to handle standard coil 
widths...completely engineered lines for 
special requirements. 


- YODER accessories, such as coil cars, swivel 
unloaders, scrap choppers, scrap disposers, 
plate levelers and coil boxes, make stock 

“ handling fast and easy. 


YODER also makes a complete line of 
Cold Roll-Forming equipment and Pipe 
and Tube Mills. To profit from YODER’S 
years of engineering and service experi- 
ence, contact your local YODER repre- 
sentative or send for the fully illustrated 
descriptive, YODER Slitter Manual; it’s 
yours for the asking. Write to 


THE YODER COMPANY 


5495 Walworth Ave. «+ Cleveland, Ohio 





ROTARY SLITTING LINES 





PIPE AND TUBE MILLS (ferrous or non-terrous) 
COLD ROLL FORMING MACHINES 
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Typical Flow Sheet for 60 Ton Converter 
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Where major investments are concerned, performance is vital. At the Algoma Steel 
Company's new Sault Ste. Marie Basic Oxygen Steel plant, Chemico Venturi 
washers are exceeding all original performance specifications. Case in point: since 
start-up in November, 1958, there has been virtually no maintenance on the 
Chemico washers. This is a normal record for Chemico washers. They are designed 
to eliminate shut downs for maintenance on gas washing systems, thus making it 
unnecessary to invest in spare equipment. 


Chemico Venturis are paying Algoma other dividends, too, for these washers are 
operating at better than 98% efficiency. During test periods when operating at 
50% over design capacity, the flexibility of the Chemico washers permitted the 
extra load to be handled without increased washing facilities. 


If steel is your business and air pollution your problem, it pays to consider Chemico 
Venturi washers. You can obtain full information, a copy of a detailed technical bro- 
chure, and technical assistance concerning your problem by writing Chemico today. 


GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 





CHICAGO « DALLAS HOUSTON ®@ PORTLAND,ORE, @ TORONTO @ LONDON @ PARIS #@ JOHANNESBURG e@ TOKYO 
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re 
Alliance 


machine company 
Main Office st Alliance, Ohio 


Overhead Cranes * Gantry Cranes * Mill Cranes and Equipment * Hot Metal Cranes * Ladle Cranes * Stripper Cranes * Soaking Pit Cranes * Soaking 
Pit Cover Cranes * Charging Machines * Furnace Chargers © Slob Handling Cranes * Bucket Cranes * Magnet Cranes * Mold Yard Cranes * Skull 
racker Cranes * Ingot Buggies © Run-Out Tables * Cor Dumpers * Special Mill Equipment * Ore & Coal Bridges * Loading & Unloading Towers 
Forging Manipulators * Forging Cranes * Power House & Dam Cranes * Dock & Pier Handling Equipment * Research, Development & Engineering 
Service * Licensees & Manufacturing Facilities in Other Countries 
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HEAVY DUTY BALL BEARINGS... The ball 
bearings used in these motors are of the high- 
est quality, with more than ample capacity to 
provide long trouble-free service under heavy 
loads. 


BEARINGS CAN BE RELUBRICATED... Original 
factory lubrication will last for years in normal 
service—but convenient grease plugs are pro- 
vided to permit relubrication that adds to 
motor life under severe conditions. 


SECURELY SEALED FOR LOW MAINTENANCE 
..- Both ends of these motors have running 
shaft seals to keep the bearings clean. Bearing 
housings are effectively sealed to prevent 
escape of grease. 





Wagner Totally Enclosed Motors 
Designed to give you Extra Protection 


Here are motors that will deliver full-rated horsepower under the 
toughest service conditions—that will help you keep your production 
rates up, and give you the kind of dependable, continuous operation that 
is SO important to automation. 


Type EP Motors are fully protected against damage from corrosion, 
dust, abrasives, fumes, steel chips or filings. Type JP is explosion proof 
as well—is designed and approved for use in explosive atmospheres. 


| med LO) On 1B, 
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Integral ratings, 1 through 100 horsepower, are built in the latest 
NEMA frames, 182 through 445 US, with ribs that add mechanical 
strength and increase the surface cooling area. 

Let your Wagner Sales Engineer show you how these protected motors 
can bring you savings on initial motor costs, maintenance costs, and in 
continuity of operation. 


Branches and Distributors in All Principal Cities 


Wagner Electric Corporation 


6483 Plymouth Ave. « St. Louis 14, Missouri 


TYPE EP. 
Standard TEFC 
1 to 100 hp. 


TYPE JP. 
Explosion proof 
1 to 100 hp. 


OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 











Center flange guides rollers to peak performance. Land-riding bronze cages are fully machined. 


Roller diameters are matched electronically within .0001”. 
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Consider every design feature 
and you ll choose Torrington ! 


Torrington has compromised none of the operating design features of its 
Spherical Roller Bearing, because application experience has proved them 
essential to superior bearing performance. 

There's no substitute for the stabilizing effect of the integral center guide 
flange. Torrington’s asymmetrical roller seeks this flange under load. 
Skewing and stress concentrations are eliminated. Every roller carries its 
share of the load, for roller diameters are matched electronically within 
.OOOL” for even load distribution. 

Rollers are precisely spaced by fully machined land-riding bronze cages 
that withstand even the high stresses of eccentric service. Two independent 
cages, one for each row, prevent roller drag and side stresses under thrust 
loads. Size-stabilized races prevent “growth” or change in dimension in 
service. 

These features mean a cooler-running, longer-lasting bearing. When you 
buy bearings, look into every detail, and you'll choose Torrington. The 
Torrington Company, South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


HERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER ~ 


NEEDLE - 





Superior performance features of 


TORRINGTON SPHERICAL ROLLER BEARINGS: 


¢ Integral guide flange for roller stability 

¢ Asymmetrical rollers seek flange for 
positive guidance 

® Electronically matched rollers 

@ Size-stabilized races 

® Fully machined land-riding bronze cages 

© Controlled internal clearances 

@ Even load distribution 

@ Inherent self-alignment 


© Long service life 


Send for new Spherical Roller Bearing 
Catalog No. 258 


BALL + NEEDLE ROLLERS + THRUST 
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UNITED ENGINEERING AND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 


Plants at Pittsburgh, Vandergrift, Youngstown, Canton, Wilmington 


SUBSIDIARIES: Adamson United Company, Akron, Ohio; Stedman Foundry 
and Machine Co., Inc., Aurora, Indiana 


Designers and Builders of Ferrous and Nonferrous Rolling Mills, Mill Rolls, Auxiliary Mill and Processing 
Equipment, Presses and other heavy machinery. Manufacturers of Iron, Nodular Iron and Steel Castings 


and Weldments. 














NEW HEAVY -DOT. 


Aluminum Qnide hefractary 


Tram CHAS TAVLQR 









PROPERTIES OF 


TAYCOR-99 


Weight per cu. ft......... 186 Ibs. 
eer ee 19-21% 
Modulus of Rupture.Over 4000 psi. | 


Permeability ....... 0.08 cu. in./ / 
sq. in./in./sec. @ 1 psi. / 
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TAYCOR-99 is composed of 99% aluminum oxide having extremely high 
density and low porosity. This new Taylor super-refractory has a P.C.E. of 
Cone 42 (3659°F.), is volume stable at high temperatures, and exceptionally 
resistant to attack by basic slags and fluxes. It has outstanding strength and 
resistance to abrasion and erosion. Available as standard series brick and 
special shapes. 


Use TAYCOR-9$9 for: 


@ Metallurgical furnaces operating at higher-than-normal temperatures. 
@ Hearths and sidewalls of aluminum melting furnaces. 

@ Hearths and skid-rails of steel heating furnaces. 

@ Magnesium cells. 

@ High temperature chemical reactors. 


@ Piers, arches and other supporting construction in furnaces where 
heavy loads and severe conditions exist. 














Investigate this newest product of Taylor refractory research—and the com- 
plete line of Taylor mullite, alumina and zircon refractories—for greater pro- 
duction economies. For detailed information, write direct or call in the Taylor 
field engineer in your area 






















ee, ox, Co CHAS. TAYLOR SONS. 
NE 3 | A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REG. U.S. PAT. O 


Hamilton and Montreal 


REFRACTORIES SINCE 1864 e CINCINNATI ¢ OHIO e U.S.A. 
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| STRAIGHT VVIRE 


in precision-cut lengths up 
to 300, teet per minute 
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Sp ®) és . 
A quick-loading reel is designed to facilitate ac- 
u curate starting of wire coils into chain feed... 
The and to protect the operator from the revolving 
VA pay-off coil. 
] 


Wire Straightening and Cutting Machine 


Features electric variable speed drive, with full 
range speed control at operator’s station... adjust- 
able center straightener arbor that accommodates 
wide range of wire sizes . . . caterpillar chain feed 
which eliminates twist and processes entire coil, end- 
to-end ... and an accurately synchronized flying 
shear cut-off. Keeps scrap to minimum .. . reduces 
labor, time and fatigue . . . and delivers uniform 
diameter and precision-cut lengths of straight wire. 
@ Full details in Bulletin 751—write for your copy. 
Consultation and quotations gladly provided on 


\ 






































hoes 





request. The caterpillar chain feed grips wire firmly with- 

out distortion, eliminating twist... and feeds the 

The VAUGHN MACHINERY COMPANY entire coil ends through the machine, saving wire 
CUYAHOGA FALLS, OHIO, U.S.A. scrap and operator time. 


COMPLETE COLD DRAWING EQUIPMENT... Continuous or 
Single Hole ... for the Largest Bars and Tubes . . for the 
Smallest Wire ... Ferrous, Non-Ferrous Materials or their 
Alloys. 
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Three-piece 
SWet=smeet-neceds 
Blow Pipe 


lets you improve 
the operation 
of your blast furnaces 





Keeping pace with the demand for higher blast tempera- 
tures, Electro-Alloys technicians perfected this three- 
piece blow pipe. Thermalloy Blow Pipes can help you 
to get higher pig iron production with greater safety and 
lower maintenance costs. 

The three-piece blow pipe is made of Thermalloy heat- 
resistant alloys. The tubular section is centrifugally cast 
for greater strength and density, better grain structure 
and uniform thickness. The statically cast ends are 
machined to meet the requirements of your blast fur- 
nace. The blow pipe is assembled by welding the static- 
ally cast ends to the tube. Matching seat castings are 
available for any blow pipes. 

Specifications and technical data are available. 
Contact your local Electro-Alloys representative, or 
write Electro-Alloys Division, American Brake Shoe 
Company, 1042 Taylor Street, Elyria, Ohio. 


*Patent Pending 
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By MELVIN NORD, Patent Attorney, Detroit, Mich. 





Copies of patents may be obtained from the Commissioner of 
Palents, Washington 25, D. C., at 25 cents... . patents 


reviewed cover period February 24, 1959 through March 17, 1959. 





PRODUCTION OF BESSEMER OR 
CONVERTER STEEL 


A U. 3S. 2,875,037, issued Feb. 24, 
1959 to Edwin C. Wright, assigned 
to Pennsylvania Engineering Corp.. 


describes a bessemer process which 


it is claimed can produce steel equal 
in quality to the best steel made by 
open hearth and electric furnace 
procedures. 

A two step process is used. In 
the first step, silicon, manganese, 
and part of the carbon is removed by 
a bottom blow in an _ acid-lined 
converter. The temperature is then 
reduced to about 1420 C by the ad- 
dition of steel scrap. The slag is then 
removed and the molten metal is 
delivered to a side blow basic-lined 
converter, in which the phosphorus 
content of the bath and the carbon 
remaining in the bath are decreased. 

The steel is extremely low in nitro- 
gen (0.005 per cent) and of low 
phosphorus content, regardless of 
the initial phosphorus content. 


ROD DESCALER 


A U.S. 2,874,451, issued Feb. 24, 
t 3 


1959 to Warren Ailes, David 
George and Stephen E. Tarby, 
assigned to United States Steel 


Corp., describes a device for de- 
scaling hot-rolled wire rod prior to 
drawing. 

The device is shown in Figure 1. 

It will be evident that rod 27, 
in being drawn around the sheaves 
25, 28 and 30 successively, is bent 
back and forth in several different 
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planes. As a result, the scale adher- 
ing to it is thoroughly broken up 
and effectively detached and _ falls 
into collecting box 20. Thus the 
rod leaving the apparatus will be 
clean and scale-free, ready for draw- 
ing, coating or other processing as 
desired. A sloping deflector plate 35 
guides any scale particles falling 
into the box. When the box is full, 
it is manually removed for disposal 
of the collected scale and replaced by 
an empty box. 


INTRODUCTION OF OXYGEN INTO 

THE OPEN HEARTH FURNACE 
AU. 3S. 2,878,115, issued March 
17, 1959 to Philip Schane, Jr. 
and Willard U. Taylor, assigned to 





























United States Steel Corp.,  de- 
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method for introducing 
molten 


scribes a 
oxygen directly into the 
bath in the open-hearth process dur- 
ing the period following the molten 
iron addition until carbon is re- 
duced to about the desired level. 
igure 2 shows schematically a 
lance 4 for adding oxygen to an 
open-hearth furnace 2. The lance is 
retractably mounted so that it can 
proper operating 
withdrawn = during 


be lowered to 
position and 
charging and tapping. 

As shown in Figure 3, the lance is 
connected to a suitable supply of 
oxygen as at 9. 

The lance 4 is equipped with a 
water-jacket 14 having a suitable 
inlet and outlet 13 and 13a enclos- 
ing six oxygen discharge tubes 16 
connected to a header 18 and termi- 
nating in the discharge orifices 6 
in the end plate 20. 

The operational losses and dif- 
ficulties excessive 
splashing and fuming which have 
heretofore prevented the use of 
oxygen in the open hearth when the 
bath contains more than about 0.5 
per cent carbon are avoided by the 
following practices. 

The charge is calculated in the 
usual manner, that is, quantities of 
scrap and hot metal may be any that 
fit the practices of the individual 
open hearth shop; the quantities of 
lime and ore, as dictated by the 
quantities and analyses of scrap 
and hot metal to be charged. If 
desired, the iron oxide requirement 
mav be reduced to allow for oxygen 


occasioned by 
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Figure 3 


supplied by the lance during. re- 
hning. 

Any normal charging pattern can 
be used except that those practices 
boiling 
during the early stages of the re- 
fining should be avoided. Such boil- 
undesirable in 


known to produce violent 


ing is particularly 
the vicinity of the lance and for this 
should 
immediately 


limestone not be 
charged in the 
below the lance. 

The amount of oxygen used dur- 
ing the refining period, i.e., intro- 
duced after the hot metal is charged, 
will be 200 and 1000 cu 
it per ton of steel produced, applied 
at an input rate of 50 to 300 cfhr per 
ton of furnace capacity. 


reason 


aurea 


between 
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PROCESS OF COATING 
STEEL TUBING 


‘ 


A U.S. 2,876,132, issued March 3, 
1959 to Donald P. Worden, Roger 
Young and Willard H. Janneck, 
assigned to General Motors Corp., 
describes an improved method of 
applying to tubing a thin 
layer of a nonferrous and noncor- 
rosive coating to protect the tubing 
against oxidation or other corrosive 
action, and a suitable apparatus for 
carrying out such method. The 
process which is the subject of the 
present invention was designed par- 
ticularly for the purpose of ap- 
plying a protective coating to steel 
tubing formed from a flat strip 
by a continuous process in which 
the strip is bent into a tube having 
a seam at the top which is con- 
tinuously welded as the tube is con- 
tinuously formed from the strip, 
the coating being applied to the 
formed and welded tube as it is 
moved continuously from the tubing 
apparatus, the tubing after it leaves 
such apparatus passing through de- 
vices designed to apply the coating 
thereto which are located adjacent 
such apparatus. 


steel 























As shown in Figure 4, after the 
tube passes the cutting tool it 
goes through several pairs of sizing 
rolls indicated at 10. These rolls 
form the tube in exactly the shape 
and size desired. After the tube 
leaves the sizing rolls 10 it is moved 
through an annealing device 12 
which consists of several pairs of 
rolls 14, 16 and 18 which are the 
contact rolls of an electric heating 
device. These pairs of rolls are in 
housings 20 which are connected by 
short tubes 22 of refractory material 
through which the tube T passes. 
In the annealing device the tempera- 
ture of the tubing is raised to a point 
between 1500 and 2000 F in the 
presence of a reducing gas which is 
introduced through the conduit 24. 
Subsequent to the annealing opera- 
tion the tubing is cooled by passage 
through a pipe 26 provided with a 
water jacket 28 and a reducing gas 
is also introduced into the pipe 26 
through a conduit 30, at the rate 
of 250 to 500 cfhr, depending on the 
amount required to produce a 
tube having a surface of the desired 
brightness. 

The apparatus for applying the 
noncorrosive coating to the tubing 
is positioned adjacent the tube form- 
ing apparatus so that as the formed 
tube leaves the cooling device it is 
moved on through the mechanism 
for applying such coating. As il- 
lustrated, this apparatus includes 
three tanks 34, 36 and 38 through 
which the tubing passes successively 
as it leaves the water jacketed cool- 
ing pipe 26. The tank at the right 
34, through which the tube passes 
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the 
exact 
amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply = Take advantage of LINDE’s 50 years of development 
of oxygen for your process when you buy oxygen from LINDE. Full and service in the industrial gas field! Write, phone, 
responsibility for production, transportation, and storage at your or wine Regt. EO RIOE CHAE, Retinee. 4 

; ig ? ° 5 Union Carbide Corporation, 30 East 42nd Street, New 
plant is assumed by LINDE. York 17, N. Y. Offices in other principal cities. In 


Canada: Linde Company, Division of Union Carbide 


Tonnage oxygen. Large amounts of liquid or gaseous oxygen can meiner 
ys © q o ys Canada Limited. 


be supplied from a full-scale oxygen production unit — built and 
maintained by LinpDE—directly to your plant. You pay only for When you need Oxygen—call LinpE! 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. ; 


For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


ndee HIGN | 


TRADE-MARK 


‘CARBIDE 





The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Announcing 


Complete Electric Furnace Service 


by American Bridge, exclusive manufacturers of 
the Heroult Electric Furnace 


1. Complete new installation 


From foundation to furnace, from engineering to erecting, American Bridge is 
prepared to install a modern, efficient Heroult with minimum inconvenience 


to your operations. 


2. Furnace modernization 


American Bridge is prepared to modernize your old Heroult Furnace by installing 
improved new mechanisms that will increase the efficiency and productivity of 


your unit. 


3. Prompt part replacement 


If you own a Heroult (regardless of age), American Bridge is prepared to 
replace any of its parts. More common parts are carried in stock, others will 


be made to order. But in either case, we are prepared to give fast service. 


For more information, contact our office nearest you 


USS and Heroult are registered trademarks 


American Bridge 
Division of 
United States Steel 


General Offices’ 525 William Pe Place. Pittsburgh, Pa. Contracting Offices in: Ambridge - Atianta + Ba oe -B ghem + Boston - Chicago - Cincinnati - Cleveland 
Dallas Denve Detroit - Elmira « Gary « Harrisburg, Pa. - Houston - Los Angeles - Memphis Minneapolis - New York - Orange, Texas - Philadelphia 
Pittsburgh « Portland. Ore « Roanoke « St. Louis - San Francisco - Trenton - United States Stee! Export Company New York 
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first contains dilute sulphuric acid 
which cleans off any oxides or other 
impurities on the tube surface by 
electrolytic action. The second tank, 
36, through which the tubing passes 
contains a suitable flux which facili- 
tates the application of the coating 
metal. The tank 38, at the left, 
contains the protective metal coat- 
ing in molten form; this coating 
metal is preferably an alloy of lead 
and tin. 

The tubing passes through all ot 
the tanks at some distance above the 
level of the contents of the tanks and 
in the end walls of the tanks anv 
suitable anti-friction devices (not 
shown), may be provided if desired, 
so that the tubing will pass freely 
through such walls. 

In order to bring the liquuids into 
contact with the tubing, pumps 40, 
66 and 74 are utilized. The tubing 
T passes through pipes 48, 64 and 
72, which are kept full of liquid by 
the pumps. 

The action of the acid in cleaning 
the tubing is aided by an electro- 
lytic process which is the reverse of 
the process ordinarily used in elec- 
troplating. 


CONTINUOUS HOT DIP 
GALVANIZING OF STRIP 


AU. & 2. 875.096, issued Feb. 24 
1959 to William L. Diebel and Henry 
S. Bell, assigned to Wheeling Steel 
continuous 
hot dip galvanizing of metal strip 
at high speed. 

As continuous line speeds have 
increased during the past decade 
or so, great difficulty has been ex- 
perienced in producing by con- 
tinuous hot dip galvanizing gal- 
vanized strip of uniform optimum 
quality. The increased speed of the 
strip produces a strong tendency of 
the strip to carry with it an exces- 
sive quantity of spelter as the strip 
emerges from the bath of molten 
spelter and there is also a tendency 
for the coating on the galvanized 
strip to be relatively thick near the 
edges of the strip and relatively 
thin near the center of the strip. 

It is possible by the use of grooved 


Corp., relates to the 


exit or coating rolls to counteract 
to some extent the above mentioned 
tendencies, but for the higher speeds 
which are now commercial, grooved 
exit rolls do not adequately serve 
the purpose. 

A factor which causes difficulty is 
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the capillary attraction of the strip 
for the spelter. The exit rolls will 
break down the capillary attraction 
to a certain extent but their ability 
to do so is lessened as the strip 
speed and coating thickness in- 
crease. It has been found desirable 
to provide means engaging the strip 
in the molten spelter bath before 
the strip reaches the exit rolls to 
inhibit the tendency of spelter to 
cling to the strip, or, in other 
words, to break down the capillary 
attraction of the strip for the spelter. 

As shown in Figure 5, the strip 
enters the galvanizing pot in con- 
ventional manner — and 
through the molten spelterand about 
a guide roll 5 rotatably mounted 
below the surface of the spelter 
the strip passing vertically upwardly 
from the guide roll 5 between the 
exit rolls 4 as shown. 

Opposed capillarity reducing rolls 
7 and 8 engage the strip at opposite 
faces as shown. The capillarity 
reducing rolls 7 and 8 have faces 
to ¥wetting by molten 


passes 


resistant 


spelter and are resiliently urged 
toward the strip. In the form shown, 
the roll 7 is mounted for rotation 
about a fixed axis and the roll 8 
is resiliently pressed toward the roll 
7. The roll 8 is rotatably mounted 
in a pivoted mounting structure 
9 which is pivoted at 10 to a station- 
arily mounted bracket 11. Con- 
nected with the mounting structure 
9 is an outwardly extending arm 12 
carrying a weight 13 which is ad- 
justably positionable along the arm. 
The structure 9, the arm 12 and the 
weight 13 are to all intents and 
purposes unitary and the weight 
may be adjusted along the arm as 
desired to resiliently press the roll 8 
toward the roll 7 with the desired 
force. The rolls 7 and 8 are both 
freely rotatable and are turned by 
the movement of the strip in contact 
therewith. 

The rolls 7 and 8 are so positioned 
relatively to the exit rolls 4 that 
substantial capillary attraction of 
the spelter to the strip cannot be 
set up between the rolls 7 and 8 and 


Figure 5 
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| automobiles--bearings don’t improve with age, 
either. And, with maintenance costs going up, up, and up--it 
is obviously false economy to use anything but factory-fresh 
bearings for replacement purposes. 


A phone call to Berry Bearing will get you immediate 
delivery on anything you need in factory-fresh bearings, 
bearing specialties...and...transmission appliances. Con- 
sequently, by using Berry’s huge, fast-turning inventory as 
your inventory--you can eliminate your own...and...all 
the expenses involved. 


That’s what many large and small bearing users in the 
Chicagoland area have done--and gained a significant 
' " reduction in ultimate cost, besides. You can gain the same 
‘ \CTION v= . , ~ Pt Pt ‘ ¢ 
haa oT advantages by phoning bearing headquarters today. 





JOLIET 


568 N. Chicago St 


All phones--DAnube 6-6800 


2633 S. Michigan Ave. Chicago 16, IIinois JOliet 3.3446 


OAK PARK SKOKIE WAUKEGAN tele ¢2e) is) HAMMOND GARY CHICAGO HEIGHTS 
7 Madison St 4438 Oakton St 323 S. Lewis Ave 710 Broadway 4828 Calumet Ave 716 E. 5th Ave Halsted ot 12th St 
OR chard 4-660¢ MAjest ».877 Phone 2-556! WE stmore 1.3010 TUrner 5-750) SK yline 4-6300 
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the rolls 4. The rolls 7 and 8 reduce 
or break the capillary attraction 
of the spelter for the strip and thus 
co-operate with the exit rolls 4 in 
controlling the application of the 
spelter to the strip. 


METHOD FOR STIRRING 
METAL BATHS 


A U.S. 2,875,036, issued Feb. 24, 
1959 to Bo M.S. Kalling, assigned to 
Stora Kopparbergs Bergslags Aktie- 
bolag, describes a method for the 
refining of metal melts in which the 
melt is more relative to the wall of 
the vessel. 

The method is characterized in 
that the reaction vessel containing 
the metal melt is moved without 
rotation along a circular path, so 
that the metal melt circu- 
larly within the vessel. 

As shown in Figure 6, the appara- 
tus comprises a table 1, adapted to 
support a furnace, ladle or other 
vessel 7, containing the bath which 


moves 




















Figure 6 


is to be treated. The table is sup- 
ported on a disk 2, which in turn 
is adjustable with respect to a lower 
table 5 by means of an adjustable 
eccentric ring 3. The table 5 is 
rotatable around a fixed axis 4 
and arranged to be driven at the 
desired speed from a shaft 8. The 
upper table 1, which supports the 
vessel 7, is simultaneously guided 
at one point 6 in order to prevent 
the table 1 from rotating with 
respect to the axis 4. 


SMELTING FINELY DIVIDED 

IRON ORE 

AU. 8. 2,876,092 and 2,876,093, 

issued March 3, 1959 to William E. 

Greenawalt, describe processes for 
smelting finely divided iron ore. 
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As shown in Figure 7, the finely 
ground ore concentrate is dried in 1, 
and delivered into the hopper 2, 
from which it is fed in continuous 
subdivided streams into the highly 
heated oxidizing atmosphere of the 
upper section of the melting furnace 
3 in the upper part of the vertical 
shaft, then through the highly 
heated reducing atmosphere in the 
lower section of the melting fur- 
nace 3 to melt it. The molten ore 
is then delivered from the melting 
furnace 3, separated from the melt- 
ing furnace gas, into a highly heated 
column of carbon, in lump form, in 
the smelting furnace 4 in the lower 
part of the vertical shaft, where the 
smelting is completed to produce 
pig iron and slag. The slag flows out 
through the slag hole 5, and the iron 
through the tap hole 6. 


I‘luid heating agents are intro- 
duced into the oxidizing section of 
the melting furnace by means of the 
burners 7, and fluid reducing agents 
through the injectors 8. Air is 
delivered into the in the 
smelting furnace through the tuyeres 
9, and carbon is delivered into the 
smelting furnace through the feeders 


carbon 
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10, in between the melting and smelt- 
ing furnaces. 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Date 


Patent No. 








Subject Inventor or assignee 
2,875,035 2/24/59 | Elimination of pyrophorism in articles | Republic Steel Corp. 
produced from chemically reduced iron 
2,875,039 2/24/59 Leaching iron from titaniferous ores... .. Columbia-Southern 
Chemical Corp. 
2,875,042 2/24/59 High temperature alloy steel............ | The Carpenter Steel Co. 
2,875,109 2/24/59 Isothermal treatment of alloys after cast- The Eimco Corp. 
MN hissd ohécasctoatenkpaswaacaune 
2,875,113 2/24/59 Decarburization of silicon steel in a wet General Electric Co. 
ar ene 
2,875,261 2/24/59 — agitator for molten metal Swindell-Dressler Corp. 
A Sat eee Sere cera eee 
2,875,483 3/3/59 | Apparatus for solidifying steel ingots..... Peter J. Hughes 
2,875,653 3/3/59 — for rolling with repeaters in open Wilhelm Langballe, et al. 
____, nee, fe Ree 
2,876,091 3/3/59 | Reduction of iron oxide in fluidized beds.. | United States Steel Corp. 
2,876,095 3/3/59 | Manufacture of gun barrels............. Republic Steel Corp. 
2,876,096 3/3/59 | Nonmagnetic austenitic steel............ | Crucible Steel Co. of 
America 
2,876,761 3/10/59  Helicoidal stone-sawing wire........... United States Steel Corp. 
2,876,864 3/10/59 | Separation of dust from sinter waste gas. Metallgeselischaft 
Aktiengesellschaft, 
A.G. 
2,877,009 3/10/59 Adjustable form for repairing refractory United States Steel Corp. 
IIIS 6.55 dcacd.crsis artis ceeaaec 
2,877,108 3/10/59 | Reduction of iron ore.................. R-N Corp. 
2,877,111 3/10/59 Production of nodular cast iron.......... Union Carbide Corp. 
2, 07T TED | S/TO/Ee | PUM OOIOB .6.oi5 6c oc.0ccrcsseccscace Puriron Chemicals, Inc. 
2,877,163 3/10/59 Production of metallurgical coke......... Charbonnages de France 
2,877,281 ~ 3/10/59 | Electric furnace regulators.............. Shawinigan Chemicals, 
Ltd. 
See eee | B/E ee | CO CIID. oo ios ooidsc cc cccccccen E. W. Bliss Co. 
2,878,005 3/17/59 Coil support for box annealing furnace.. | United States Steel Corp. 
2,878,009 3/17/59 Sinter cooling machines................ William M. Bailey Co. 
2,878,150 3/17/59 — chromium manganese austenitic United States Steel Corp. 
ER ere ten ere 
2,878,170 | 3/17/59 | Sealing means for the joint of a coke oven | Pierre E. H. Forsans 
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Seenff J-M Asbestos Wick 


Wherever you need general utility packings 


J-M Asbestos Rope 


that are easy to handle, highly heat resistant 


Throughout the iron and steel indus- 
tries, the list of uses for Johns- Manville 
Asbestos Wick and Rope is constantly 
growing. These soft, resilient, heat- 
resisting materials are widely em- 
ployed for general packing, gasketing 
and caulking applications. 

In coke ovens, both are used to 
caulk around the doors to prevent the 
escape of gases. Asbestos Rope (Style 
4200) also serves as expansion joint 
material in the brickwork. 


Johns-Manville PACKINGS, GASKETS and TEXTILES 
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Only a few of the many applications 
for Asbestos Wick (Style 4202) can 
be given here. It seals hot metal in the 
ingot mould, around the top and 
between the mould and the stool. It 
gives protection from burning to 
water hoses that cool Open Hearth 
doors. It serves as a seal between the 
cope and drag on moulding flasks. It 
is used to wipe excess coating from 
wires after passing through the gal- 
vanizing bath. 


Styles 4200 and 4202 are made from 
pure asbestos fibre carefully con- 
trolled for quality at Johns-Manville’s 
own mine and mill (largest in the 
world). Asbestos Rope is formed by 
twisting together two or more 
strands of Wick to obtain the desired 
thickness. For further information, 
call your local J-M distributor or 
write Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port 
Credit, Ontario. 


JOM NS-MANVILLS 
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STEEL MILL CUTS REGRINDING 
TIME IN HALF WITH MIDVAC 


Micro Lustre 


VACUUM MELTED FINISHING ROLLS 


A switch from air-melted rolls to MidVac Rolls reduced regrinding 

and refinishing time by as much as 50% in one large steel mill. Now, 
operators can refinish rolls quicker to a higher polish which produces 
finer sheets. 


MidVac Rolls are made with consumable electrode vacuum 
melted MidVac Steels. These super-alloy steels produce a 
Micro-Lustre finish made possible by super uniformity of fine 

grain structure, maximum freedom of defects and non- 
metallic inclusions. MidVac Micro-Lustre Rolls assure rolling 
free from surface imperfections ... quicker regrinding ... 
and give longer trouble-free service between grinds. 


MidVac Rolls are being used throughout the nation for 
rolling stainless steel, aluminum, foil, brass and 
precious metals. Midvale-Heppenstall also make 
forged rolls of any size, for any purpose required 

in the rolling of steel, aluminum, copper, 

brass and other metals... as well as paper, 

plastics and rubber. Write for complete 

data on these new Micro-Lustre Rolls. 





MIDVALE-HEPPENSTALL CO., NICETOWN, PHILADELPHIA 40, PA. 
Subsidiary of HEPPENSTALL COMPANY, Pittsburgh, Pa. 
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A NEW TWIST TO WIRE MAKING 

















LEAD BATH 

EXHAUST HOOD 

TURN AROUND 

WATER COOLING BATH 


. PAY-OFF SWIFTS 
ROD GUIDES 
FURNACE 
COLLECTING HOOD 


ROEBLING continuous wire production 
based on WHEELABRATOR® blast cleaning 


Continuous patenting, cleaning and coating of steel 
wire adds up to more efficient operation at lower cost, 


for John A. Roebling’s Sons Corp. 


The new processing line, installed at the Roebling 
mill, incorporates Wheelabrator airless blast cleaning 
as a key step in the operation. Wire now is patented 
and cleaned in one continuous operation, with a re- 


sultant decrease in labor cost. 


Eighteen strands of steel wire pass simultaneously 


through the muffle furnace, lead quenching bath, 








396 South Byrkit Street 


N. CONTROL PANEL 
©. TAKE-UP FRAME 


WHEELABRATOR MACHINE 
BORAX COATING BATH 
LIME COATING BATH 


. DRYER 





Wheelabrator blast cleaning machine, coating baths, 
drying ovens, and thence to the take-up frame, in a 
compact operation occupying an area of 250 ft. long 
and 30 ft. wide. Normal production rate is about 
6,000 pounds per hour. Speeds through the blast 
cleaning unit vary with the gauge of wire, with .250” 
diameter rod running at 34 fpm. 

Wheelabrator 
costly problems of acid disposal, and maintenance of 


mechanical cleaning eliminates the 


acid pickling equipment. By promoting efficient 


“straight-line” production, it minimizes handling 
costs. The combined effect of cleaning and labor sav- 
ings is a considerable reduction in the patenting and 


cleaning cost. 


WHEELABRATOR 





Mishawaka, Indiana 
Canadian Division: Box 490, Scarborough, Ontario 


CLEANING EQUIPMENT AND STEEL ABRASIVES 
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at the Detroit Plant of the 
Stainless and Strip Division of 
in Steel Corpore 













ba arias 








The above installed line is essentially used 
for continuously heat treating 400 Series Stainless Steel 
Bars and is nominally rated for a production of 2000 
lbs/hour. Bar sizes treated range from 2" to 4%" in | 


diameter and in lengths up to 30’-0”. 


Versatility of equipment enables the operator 
to automatically change from a normalizing cycle to a 
heat treat cycle, including quench and draw facilities, 


without the interruption of the continuous operation. 


We welcome your inquiry on your wire, rod, bar, 
sheet, plate and strip heating problems. 


COMPANY. 


Red Lion Rd. & Philmont Ave. 
BETHAYRES, PA. 40 
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Sintering - Ore Beneficiation - Rotary Kilns 
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Westinghouse offers you a Heavy-Duty Fan... 


the right type...the right size...the right blading 


These fans are designed specifically to handle More Information? 

abrasive gases at elevated temperatures and Call your nearest Sturtevant Division Sales Engi- 

high pressures! neer, or write Westinghouse Electric Corporation, 
Department H-9, Hyde Park, Boston 36, Mass. 


, . - J-80683 
Erosion Resistance: MANUFACTURING PLANTS AT HYDE PARK, MASS., 


« Ribbed blade liners for severe abrasive service LA SALLE, ILL., BERKELEY, CALIF. 
e Flat blade liners to prevent material build-up 
e Flat housing and scroll liners 


All liners easily replaceable in the field. 


A 


Watch “Westinghouse Lucille Ball-Desi Arnaz Shows’’ CBS-TV Mondays 
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how do you describe 
knowledge and 
experience 


Accumulated over 70 years of Rolling Mill development 
and manufacture, these are priceless ingredients in 


MORGAN 


ROLLING MILLS 


One-family management—now in the fourth generation— 





provides a solid, responsible background. Team with 
them a staff of top-notch engineers, and you have a 


combination hard to match. 


A new booklet tells where MORGAN MILLS 
are located throughout the world— 

a request on your letterhead will 

bring a copy. 


MORGA 


WORCESTER 





N 


MORGAN CONSTRUCTION COMPANY 


Ww OR CE Ss , & RR, Mea S&S Fe A CR SSB UE! CUFTCU TCC 
ROLLING MitU[IsS *e© MORGOtL BEARINGS © GAS PRODUCERS 
WIRE MItttLS © ESECTORS © REGENERATIVE FURNACE CONTROL 
RM-79 


lron and Steel Engineer, August, 1959 33 








ee 





NEW IDEAS IN CHEMICAL CLEANING 


Z 





New Jetting Tool To Clean Tube Bundles 


Saves Thousands Of Dollars 


The new high-pressure hydraulic tool, shown above, 
is currently saving thousands of dollars for companies 
in the refining, chemical, and petrochemical industries. 
It is the jetting tool developed by Dowell to remove 
deposits from heat exchanger tube bundles. 

Previous methods of cleaning these bundles have 
been costly, time-consuming and often inadequate. 
Many times bundles had to be replaced completely 
because of the lack of a suitable cleaning method. 

This new Dowell tool has a remarkable record of 
thorough, fast cleaning. For example, a slurry reboiler 
exchanger bundle, three feet in diameter and 16 feet 
long, was fouled with deposits of coke and asphalt. 
After being jetted from only one side, the bundle was 


thoroughly clean. Time required: less than one hour. 

The tool holds the bundle in place for cleaning 
and has flanged rollers for rotation. The jet-head is 
manipulated automatically so that all tube spaces are 
covered. The jetted liquid can be either water or 
chemical solvents. 

This high-velocity jetting device is another ex- 
ample of the new ideas Dowell continues to offer in 
chemical cleaning to help you cut your costs. Whatever 
the cleaning problem in your plant, call Dowell for 
an engineered recommendation. Dowell — the largest, 
the oldest, the most experienced chemical cleaning 
service — Tulsa 1, Oklahoma; and 165 stations and 
offices in major industrial centers. 


Chemical cleaning service for all industry 
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DIVISION OF THE DOW CHEMICAL COMPANY 
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Here it 1s! 


Honeywell’s new ElectriK Tel-O-Set* system 
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No line power connections in the field. The ElectriK Tel-O-Set system requires no 
external power at any field-mounted device and uses only two wires between 


it and the control room. These two wires form a series circuit that carries the ————— 
measurement or control signal as well as the system’s power. The only line 
power connection is made at the receiver. 
Two-wire transmission sharply reduces installation costs. Add this to 
the fact that the ElectriK Tel-O-Set system’s d-c transmission eliminates the 
may : ; 7 HONEYWELL 
need for shielding the wires, and you have the simplest, most economical 








installation possible. 





*Trade name, Minneapolis-Honey well Regulator Company 


COMPARE ElectriK Tel-O-Set WITH ANY OTHER ELECTRIC CONTROL SYSTEM! 





the new ElectriK Tel-O-Set system 


...- newest advance in industrial process control 


A complete, integrated line... 


Control any industrial process with the ElectriK 
Tel-O-Set system. It has been designed as a complete 
system, rather than as a collection of individual 
instruments. The line consists of 22 major units 
which permit local and centralized data presentation, 
adjustable cascade control, ratio control and many 
other auxiliary functions. ElectriK Tel-O-Set trans- 
ducers make the line completely compatible with 
your present pneumatic instruments. 


... built for industry 


Die-cast aluminum cases and stainless steel com- 
ponents are used throughout the line to withstand 
the rough handling and demanding environments of 
industrial applications. Standardized components, 
together with extensive use of quick-connect and 
plug-in design, mean ready interchangeability of 


TRANSMITTER RECORDER 


120 V ac 


4-20ma 


All process and external electric connections to 
ElectriK Tel-O-Set field-mounted transmitters are 
entirely isolated from inside the case...to 
permit installation without the need for instru- 
ment department supervision. 


without control to 
control station, 


of 52 


back of panel. 


CHOICE OF THREE CASES 


For field-mounted ElectrikK 
Tel-O-Set units: Weatherproof 
for Division 2 locations; relay 
rack for mounting four abreast 
in a 19-inch rack, and explo- 
sion-proof for Division 1 
locations. 


All are completely transistor- 
ized and have quick-connect 
electric and pneumatic plugs. 


Relay rack Explosion-proof 





FR 2800a 471M 


All receivers, fron single-point indicator 


are housed in the same 
case and all use the same panel cutout 
x 6 inches. 
mounted with adjustments 





parts, reduced spare parts inventory, easy mainte- 
nance. The modular, or “‘building block’’ concept is 
employed throughout for maximum flexibility. 


... this is how it works 


The basic ElectriK Tel-O-Set system consists of a 
transmitter, receiver, controller and final control 
element. The transmitter measures any process 
variable, translates it into a standard 4 to 20 milli- 
ampere direct current signal, and transmits to the 
receiver through a pair of copper wires. The receiver 
indicates or records the signal in terms of the actual 
value of the process variable, compares it with a 
pre-determined set-point, and sends the difference to 
the controller as an error signal. The controller then 
converts this into a corrective 4-20 milliampere out- 
put to operate the control valve—again transmitting 
over a single pair of copper wires. 


CONTROLLER VALVE OPERATOR 


—— 


4-20ma dc 


All ElectriK Tel-O-Set field-mounted units . . . 
whether transmitter, transducer, or valve 
actuator... operate at ambient temperatures 
of —40 to 150 F. They all work on the 
same force-balance principle and use many 
similar components. 


two-pen ratio-cascade 


can be 
or 


Controllers 
in front 


SYSTEM COMPONENTS 


TRANSMITTERS 

Process pressure to current (PP/I) 

Differential pressure to current (A P/I) 

Millivolt to current (MV/I) 

RECORDERS 

Single or two-pen recorders. Single or two-pen recording 
controllers with control, including simple cascade, on one pen 
Two-pen recording controllers with ratio or cascade contro! 
on one pen. 

INDICATORS 

One pointer, with or without control 

Milliammeter, with or without manual loading 
CONTROLLERS 

Two mode and three mode 

FINAL CONTROL ELEMENTS 

Current to pressure (I/P) valve operator 
Electro-pneumatic positioner 

Electro-hydraulic actuator 

TRANSDUCERS 

P/I: 3-15 psi to 4-20 ma de 

I/P: 4-20 ma to 3-15 psi 

I/F: 4-20 ma dc to frequency 

F/I: frequency to 4-20 ma de 

Get complete details from your nearby Honeywell field 
engineer. Call him today .. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL 
21 Penn Street, Fall River, Mass. 


Honeywell 
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Where tomorrow’s 
machines get 


their bearings 


THE MOST MODERN DYNAMOMETER in the bearing 
industry—with output torque of 30,000 Ib. ft.—tests rear 
axles, transmissions, and other drive units, right here in 
the Timken Company’s new physical laboratory. Modern 
electronic instruments swiftly and accurately record in- 
formation on load, speed and efficiency. Besides the 
testing equipment shown on this page, there’s a 7-speed 
deflection test machine. Equipment to study fretting 
corrosion. An electronic instrument development lab. 
Profilographs that measure surface accuracy to millionths 
ot an inch. This new $1,500,000 research center has 
32,000 square feet to house the latest testing equipment 
helping to make better and better bearings—solve your 
problems. : 

This new laboratory is the latest example of Timken 
Company pioneering. Pioneering that has made Timken 
tapered roller bearings first for 60 years. Our newest 
project is researching the realm of ultra-high bearing 
speeds and temperature. For more information, write 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable: ““TIMROSCO”’. Makers of Tapered Roller Bearings, 
Fine Alloy Steels and Removable Rock Bits. 















WANT TO KNOW THE RIGHT LUBRICANT FOR YOUR 


EQUIPMENT? This Lubrication Engineering Laboratory 
uses the latest techniques to compile an approved 
lubricant list for Timken bearing applications —a list 
that'll help manufacturers and users of 
machinery stretch their dollars. 





60 YEARS OF LEADERSHIP 1899-1959 


TIMKEN 


TAPERED ROLLER BEARINGS 






How can you make these products...more efficiently 


You have observed the rapidly growing demand for oxygen and 
nitrogen in the steel and chemical industries (and in many de- 
fense applications). Now a sharp upward trend in the demand 
for Argon and Helium is apparent. American Messer has designed 
highly successful plants for the largest producers of oxygen, 
nitrogen, and argon in the United States. Special purpose plants 
are being built by Messer for pure carbon monoxide, liquid 
methane, and pure hydrogen production. 

‘*‘THERE is N O 2 es.e t.0.t-e7 2 
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and more economically ? 


What are your reqiurements? If you are planning bulk Oxygen, 
Nitrogen, Argon, or Helium production or the liquefaction of 
Hydrogen, it will pay you to talk with American Messer. We will 
gladly give you a frank appraisal of how you may solve best and 
most economically your particular problem. Write: American 
Messer Corporation, 405 Lexington Avenue (Chrysler Building), 
New York 17, New York. 
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18-stand continuous medium-strip rolling mill 
controlled by static convertors 


— 
a 
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6,600 Ib (3,000 kg) 


You are making a good buy 


Our static convertors for the control of rolling mill drive 
following reasons: 
Light in weight. Saving in expensive foundation 
No maintenance of bearings, brushes or commu 
no moving parts. 
Building-block method of construction for plants 
Extremely high setting soeed — rapid control, e 
recently developed transistorized regulating anf 


Any time, any place: Our engineers place themselves 
whenever you wish for consultation on the planning an 


SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 


‘ 


Excitron convertor set with 6 single-anode tanks 
for d.c. voltages up to approx. 1600 V and 
continuous currents up to approx. 3,500 A (r.m.s.), 
maximum currents up to approx. 9,000 A (r.m.s.) 
Weight of a mercur 
Weight of a complete 


-ar 


Area of base 6 ftx11 ft (1.8x3.3m 










SIEMENS 















unit approx. 440 Ib (200 kg) 
convertor set approx 








rove a sound investment for the 


4 crane installations 
— for our static convertors have 


ny desired capacity 
ially in conjunction with the 
ntrol equipment. 


ly at your disposal wherever and 
pnstruction of rolling mill drives. 
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10n Digests 


Complete translations from which these condensations 
were prepared are available from Henry Brutcher, 
P.O. Box 157, Altadena, Calif., to whom all corre- 
spondence should be addressed. 


“STIRRING OF OPEN- 
HEARTH STEEL BATHS 
WITH A ROTATING 
MAGNETIC FIELD”’ 


by G. A. OSTROUMOV (Translation 
No. 4511 from Stal’, Vol. 18, 1958, 
No. 11) 


A MIXING of reacting substances 
is important 
processes involved in. steelmaking. 
Since mechanical mixing in open- 
hearth furnaces is very difficult, it 
seems desirable to use in them, as in 
are furnaces, a rotating magnetic 
field. 

Klectromagnetic mixing is compli- 
cated by the high furnace tempera- 
ture, its large size and, in particular, 
the thickness of its walls, which 
makes it impossible to use an iron 
stator or 2 magnetic conductor of 
suitable design. 

Magnetic mixing of steel requires 
the setting up of current-carrying 
conductors of the stator winding 
and the insertion of electrically in- 
sulating packings in the steel frame- 
work of the furnace. 

The motion of the liquid metal 
should be turbulent, to get the great- 
est possible mixing and diffusion. 
The best result can be obtained by 
rotating the steel around a horizon- 
tal axis so that the lower layers re- 
place the upper, and vice versa. 

The root of the problem is the cor- 
rect choice of the frequency of the 
a-e multiphase current for setting up 
the moving magnetic field. The 
lower the frequency, the deeper the 
eddy currents and the magnetic 
field penetrate into the conductor. 

The characteristic depth is pro- 
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for speeding up the: 


portional to the square root of the 
ratio of the resistivity of the metal to 
the current frequency. It is there- 
fore desirable to lower the frequency 
so as to increase the depth of action. 
However, because of the great con- 
venience of using industrial three- 
phase current, calculations must be 
made for 50 eps, before going over to 
frequency transformation. 

The framework of the furnace 
should be below the stator conduc- 
tors. The rotor is the liquid steel; 
eddy currents form in it, as in the ro- 
tor of an asynchronous motor, inter- 
act with the moving magnetic field 
of the stator and set the bath in mo- 
tion. The speed of this motion is de- 
termined by the density of the elec- 
trodynamic forces acting, the vis- 
cosity of the bath and the boundary 
conditions. The rate of movement of 
the liquid rotor is only a very small 
fraction of that of the magnetie field. 
It. is impossible appreciably to im- 
prove this state of affairs, unless the 
stator could be brought up to the 
metal surface. 

The stator winding should be em- 
bedded in the thickness of the hearth 
as close as possible to the bottom 
surface of the bath. 


‘AIR COOLING OF BOTTOM 
OF NO. 2 BLAST 
FURNACE”’ 


by N. V. KREPYSHEV, Assistant Man- 
ager, Technical Department, Kuznetsk 
Metallurgical Combine (KMK). (Trans- 
lation No. 4550 from Metallurg, Nov. 
1958, No. 11) 


A IN 1938 a start was made on in- 
serting thermocouples into the foun- 





dations of blast furnaces. First ob- 
servations showed that the tempera- 
ture of the foundation under the 
hearth reaches 1380 to 1470 F on 
the furnace axis. This temperature 
increases as the hearth erodes, and 
attains 1830 to 2010 F in the upper 
parts of the foundation. Ordinary 
concrete and its reinforcement lose 
their strength at such temperatures. 

Polovehenko and Semikin sug- 
gested bottom cooling of hearths and 
reduction of hearth thickness. How- 
ever, bottom cooling of hearths with 
plate cooling elements as proposed 
was not favored. New blast furnaces 
were built with the usual system of 
hearth cooling. An increase of hearth 
thickness to 0.7—-0.8 of its diameter 
did not give any substantial protec- 
tion from breakthroughs. The need 
for bottom cooling became obvious. 

The blast furnaces at Kuznetsk 
were commissioned in 1932-34. The 
hearth was about 11.8 ft thick and 
was cooled with two rows of periph- 
eral cooling plates which cooled ap 
proximately two-thirds of its height 
and did not extend to the bottom of 
the hearth. 

In the — first 
(1936-44), the iron remaining in the 
hearth was not removed. The pe- 
ripheral part of the hearth was dis- 


major repairs 


mantled somewhat below the sala- 
mander, and relined with fireclay 
brick laid flat. On the surface of the 
salamander, to the design mark, at 
the top of the hearth, serap rails and 
blooms were placed. The gaps be- 
tween the rails, and between the new 
lining at the periphery and the solid- 
ified iron, were tightly packed with 
chrome iron ore. 
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Over ensuing years, hearths were 
rebuilt, following generally the con- 
1953, at the 
time of a major overhaul, ampules 


ventional design Ih 


contaming radioisotopes were laid in 
the hearths. Measurement of the 
radioactiy itv ol the iron gave an in 
dication of the erosion of the hearth 

It was found that. breakthroughs 
in 1953 were due not so much to the 
formation of deep pits in the hearths 
us to radial cracks running right 
through the foundation to its cen- 
terline, actually dividing it into four 
parts 

When No. 2 furnace was rebuilt 
in 1956, bottom air cooling of the 
hearth was provided by four banks 
of steel tubes (nine per bank) laid on 
the surface of the conerete and 
brought out through holes punched 


in the wall of the noteh, after which 
the holes were conecreted up. The 
two central banks had tubes of 
5%4 in. inside diameter, while the 
two outer banks had tubes of 3°¢ in. 
inside diameter. They were laid with 
« variable pitch, increasing toward 
the periphery. 

\fter the tubes had been po- 
sitioned, the spaces between them 
were filled with cement mortar, and a 
carbon composition was rammed in 
from above. Thermocouples were 
inserted below the tubes. 

Two blowers, each of 780,000 cu 
ft per hr capacity were used to de- 
liver air 
blower was attached to two banks of 


at 6 in. water gage. Each 


tubes. 
No. 2 blast furnace was blown in 


on September 8, 1956. Bottom air 


Figure 1 — Air cooling below the hearth bottom of No. 2 furnace. 
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cooling for the hearth started in the 
first days of October, 1956. 

Air flow runs 20,000 to 22,000 cfm 
for the entire hearth, with heavier 
flows through the tubes toward the 
center of the furnace. Air tempera- 
ture increases some 10 to 15 F. 
The rate of heat removal in May 
\ugust, 1958, was 276,800 Btu per 
hour or 7.5 Btu per minute per sq ft. 
The rate of heat withdrawal from 
the peripheral cooling plates on the 
lateral surface of the hearth in May 
1958 was 8.9 Btu per min per sq ft. 

There is no doubt that the hearth 
in No. 2 furnace will last well, since 
there is no danger of thermal cracks 
developing in the hearth and foun- 
dation, thanks to the low and uni- 
form temperature in these parts. 


SUMMARY 


Bottom cooling of a blast furnace 
hearth with air considerably lowers 
the temperature in the bottom of the 
hearth and the foundation stump, 
and makes it more uniform. 

The small gradient of temperature 
in the air indicates that less power- 
ful blowers could be used. 

The comparatively rapid disinte- 
gration of the upper courses of brick 
in the hearth, as indicated by rapid 
rise of thermocouple readings in the 
early months of the campaign, indi- 
cate that the thickness of the hearth 
should be much reduced when bot- 
tom cooling is applied to it. 


OTHER AVAILABLE 
TRANSLATIONS 


‘Stock Distributor for Blast Fur- 
naces.”’ Russian patent No. 100,875, 
issued to A. 8S. Ayukov. The dis- 
tributor is an improvement on ex- 
isting ones, since it produces a uni- 
form distribution of materials, does 
not require sealing devices, is simple 
in construction and reliable in opera- 
tion. 

The distributor, for simplification 
of design and avoidance of unnec- 
essary rotation of the small bell with 
its hopper, is made as a periodically 
rotating ring, split along a generat- 
ing line, and placed between the re- 
ceiving hopper and the small-bell 
hopper, one half of the ring being 
provided with a baffle, and the other 
with a guide chute. (Translation No. 
$455) 
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POST-GLOVER 
RESISTORS... 


Racked to suit the 


application! 





Racks with louvered or expanded metal sides 





P-G Resistor Racks are available for all P-G 
Resistors in units from two to eight resistors 
high. If other than standard racks are more 
Suitable, special racks can be furnished to suit 
the application. Ventilation is achieved through 
louvered or expanded metal panels as desired, 
n P both easily removable with only a screw driver. 
P-G the ORIGINAL Steel Grid Resistor , 
Made of steel and mica, nothing to break, plus P-G 
unique and exclusive grid design, these resistors afford iene” 
maximum protection to vital equipment. They are rugged, or knocked down to save shipping space. For 
nonbreakable, shock resistant, and have proved their further data about P-G Resistors and Racks, 
merit in all kinds of service for over 20 years. 


P-G Racks may be shipped complete with 





resistors mounted, with or without enclosure, 





write us of your needs. 
a) 


Rose 
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OFFICE and FACTORY— Kenton Lands Road, Erlanger, Kentucky 









ESTABLISHED 1892 MAILING ADDRESS~— Box 709, Covington, Kentucky 
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ROLLWAY MAXIMUM BEARINGS 


. ... . What’s the limit: Heat? Shock? Speed? Or complicated 
radial and thrust loads? 

Name the combination of requirements . . . and chances 
are youll find them met by a Rollway Maximum precision 
radial cylindrical roller bearing. If not, then Rollway engineers 


will modify any factor to meet your application. 


Rollers are crowned to prevent end-loading and the 
resultant spalling of races. Directional trueness is maintained 
by retainers of standard bronze or “Rollube” ferrous alloy 
ot one prece or two prece construc tion. 
You may wish to refer to the Rollway Catalog and Engineering 
Data Book when writing specifications for a high precision bearing. 
It contains the first listing, by anv manufacturer, of the thrust 
capacities of cylindrical radial roller bearings. Send for it today. 
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ENGINEERING OFFICES: 


Syracuse Boston Chicago Detroit 
Toronto Pittsburgh Cleveland 
Seattle Houston Philadelphia 

Los Angeles San Francisco 


ROLLWAY 


BEARINGS 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
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® As a cold draw specialist for 
better than 50 years, Aetna produces a full range 
of equipment and accessories . . . Drawbenches 
from 20 to 200 feet drawn length, with pulling 
capacities from 1,000 to 300,000 pounds in single, 
double, triple or five draw; single chain or dual 
chain; accessory items, such as Tube Pointers, 
Piercing Mills, Run-Out Tables, Pinch Rolls, 
Shears, Straighteners, Carriages and Drives. 


New Aetna ideas for improving production in- 
clude the 5-draw Drawbench and a new type of 
Bull Block. The 5-draw has changed the entire 
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Aetna’s customers include every major producer of cold drawn material for tubes, bars and shapes. 


Drawbenches and Cold Draw Equipment 


cold drawn business. The Bull Block makes possi- 
ble much more economical production of long- 
length, small-diameter, thin-wall copper tubing. 
Aetna’s Block is noted for its absolute accuracy 
in transversing the die to the drum during draw- 
ing and control of speeds from zero to 2000 feet 
per minute. 


But Aetna’s main effort centers on the design 
and building of complete plants or complete auto- 
matic lines. Aetna’s reputation is built on design 
pioneering and equipment built to produce a 
quality product with the ruggedness to take 
heavy loads as needed. 





This is Aetna 


equipment in the recently completed plant of The American Brass Co. at Los Angeles. 











BLAW-KNOX COMPANY 


Aetna -Standard Division 
Frick Bldg., Pittsburgh, Pa. 
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THE BEST SIGN OF SATISFACTION IS A REPEAT ORDER! 


An Equation that Stands for Repeat Performance 


CASE HISTORY No. 1—Time: 1950. A new 
triple-fired slab heating furnace was installed. 
Fire Brick used for side walls and burner walls; 
suspended tile for roofs. Time: 1952. Major 
relining necessary. SERVICE —Two years. 


CASE HISTORY No. 2—Time: 1952. Same 
furnace. Relining with SPECIAL SUPER 
RAMTITE No. 25. Time: June, 1959. Re- 
lining necessary. SERVICE — Seven years. 
NET GAIN — FIVE YEARS. 


RAMTITE 25 equals a plus of five years. This equals repeated use of RAMTITE 25. 
Thus another expected seven years of service. 


RAMTITE No. 25 is an important member of the Ramtite family of plastic refractories. 
There are numerous varied uses for RAMTITE No. 25. May we see if this monolithic refractory 
of longevity is adaptable for your particular needs? You will be under no obligation to have us 


investigate. 














DIV. OF THE S. OBERMAYER CO. 


1813 South Rockwell St., Chicago 8, Ill. 





THE RAMTITE CO., Div. of The S. Obermayer Co. 
1813 South Rockwell St., Chicago 8, Ill. 


Please send the items checked: 
[] We are interested in Ramtite No. 25. Send information. 
) Tell us about your new 90-RAM—the versatile plastic 
refractory. 


Company Name 





ee _Title ——— 
Address____ eS ee 
City... le 
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More clean water at a lower cost with... 


AUTOMATIC 


every 
installation 
a complete 
SUCCESS 


SELF-CLEANING 


STRAINERS 


... for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 
















¥ Over 1000 installations 


with 
Spraying 

Systems 
Co 


iv 2” to 48” pipeline sizes 
¥ Installation on pressure or 
suction side of pump 
¥ Over 8 billion gallons per 
day installed capacity 
¥ Large variety of straining 
media 


Write today for Bulletin 500.1! 
and list of installations for 








5.P. KINNEY ENGINEERS, Inc. hot strip 


CARNEGIE, PENNSYLVANIA 
spray cooling 





descaling 


roll cooling 





and 
related 


operations 





@ Greater spraying efficiency and lower equipment 
and maintenance costs are the advantages 


Ni et a I Cc u tt i n cy Spraying Systems Co. spray nozzles give you. 


" Nozzles for hot strip cooling for example, 
K nives ONLY give better steam barrier penetration and spray 
distribution . . . remove more heat per minute per 

ss : gallon of water. Descaling nozzles provide 
We offer forty years of experience greater impact for any volume and pressure 
without excessive cooling. Non-clogging design 

. . ‘ and recommended types of mounting are features 
Metal Cutting Knives and skilled that help reduce maintenance costs. Your 
inquiry is cordially invited for Spraying Systems Co. 
spray nozzle data and application information. 


in producing the highest quality 


craftsmen working with the fin- 


est materials to exacting tolerances. 


SPRAYING SYSTEMS CO. 


A bulletin on "Metal Shearing 3262 RANDOLPH STREET » BELLWOOD, ILLINOIS 


Aids” will be sent on request. 





on" 
. zane ee 
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THE HILL ACME COMPANY 


For information on Spray Nozzles and Steel Mill 
Applications write for Catalog 24 and Supplementary 
Data Sheets 


CLEVELAND KNIFE DIVISION 
1201 West 65th St. ° (GiI-3'7-Jlelalc man @) allo 
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Operator checks atmosphere con- 
ditions at one of four annealing 





zones on the new tin plate line 
at Weirton Steel Company Divi- 
sion of National Steel Corpora- 
tion. This is one of more than 100 
Bailey Instruments and Controls 
at the Weirton plant. 


This Bailey instrument gives you 
2 atmosphere checks for the price of 1 


You can measure combustibles and oxygen with 
this Bailey Analyzer-Recorder . . . at less than the 
price of other instruments that make only single 


measurements. 


Only Bailey gives you a continuous recording of 
both oxygen and combustibles on the same chart for 
quick, simple comparison. You can reduce costly 
furnace purging time by accurately measuring 
oxygen instead of guessing. Measuring oxygen also 


IRON AND STEEL DIVISION 


BAILEY METER COMPANY 


1047 IVANHOE ROAD 


in Canada—Bailey Meter Company Limited, Montreal 
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drastically reduces danger of explosion. The Oxygen 
Analyzer-Recorder can detect small furnace leakage 
of steel-scaling oxygen—thus assuring higher 
product quality. 

The Bailey instrument is by far the most efficient 
and economical way of controlling atmospheric 
conditions in annealing furnaces. See your Bailey 
Engineer or write to the ron and Steel Division for 


complete information. eons 


° CLEVELAND 10, OHIO 
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BROWNING CRANES Traveling Cranes 


lad [Tol (a ol = 14-1, ¢-3) 
Buckets 


and General Electric Revolving 
Machines 


for Steel Mill Service 


industrial Service 


Special Trolleys 





-_ 








Browning cranes are designed and built specifically for 
heavy duty mill type and industrial service. Mill type 
cranes meet or exceed AISE requirements. We build 
into every crane whatever special features, mechanical 


or electrical. which you may desire. 


Information worth your having: 
(1) our complete well illustrated catalog describing 
Browning cranes, trolleys, brakes, hook blocks; 


(2) separate bulletin on Browning brakes. 


+ 


Em ey 





WILLOUGHBY (CLEVELAND), ¥ OHIO 
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Conveyor handling hot coils 
Jeffrey chains keep mills rolling 


As one of the largest producers 
of all types of chain, Jeffrey offers 
“specials” to help steel mills move 
materials efficiently. 

These chains are built of special 
steels, designed and treated for 
the greatest strength and dura- 
bility. They are available in many 
types for individual jobs. 

Specify Jeffrey—proved in years 





FOR CROP CONVEYORS FOR HOT SHEET TRANSFER 


of tough service. The Jeffrey Man- 





ufacturing Company, 810 North 
Fourth St., Columbus 16, Ohio. 





FOR HOT COIL CONVEYORS FOR DRAW BENCHES 











FOR COOLING BEDS FOR PALLET CONVEYORS 


CONVEYING + PROCESSING «+ MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Near Paris, Compagnie Francaise des Métaux, 
France's largest producer of brass strip, rolls brass 
on its new Bliss 6%” & 30” x 36” four-high reversing 
cold mill. 

The mill, which can attain a speed of 1,000 fpm 
is equipped with the auxiliaries necessary to produce 
brass strip of the highest quality, in widths up to 30” 
and thicknesses as fine as .0028”. 

The brass thus produced is used throughout French 


bliss 1s more 


















New Bliss reversing cold mill for 
France’s largest producer of brass strip 


industry ...for automobiles... for defense... far hard 
goods ...for jewelry...for the myriad needs of free 
Europe. 

The Paris installation of Compagnie Frangaise des 
Métaux is the latest of many such Bliss mills being 
operated throughout the world, rolling all kinds of 
ferrous and non-ferrous material. To learn of other 
Bliss-engineered installations, write for a copy of our 


84-page Rolling Mill Brochure, Catalog 40-B. 


than aname...tts a cuarantee 


b LI S . E. W. BLISS COMPANY, Rolling Mill Division, Salem, Ohio 


SINCE 1857 Subsidiary: The Matteson Equipment Company, Inc., Poland, Ohio 








Honeywell Bellows Flow Meter 


HERE ARE FOUR OF MANY WAYS YOU CAN USE THE BELLOWS FLOW METER 


For direct measurement and control 








a 


With an indicator or recorder— 
Indicators can be supplied with or 
without pneumatic transmission. Re- 
corders can be one, two or three- 
pen instruments, with the second and 
third pens actuated by thermometer 
and/or pressure elements. 


With a “blind” transmitter—the 
non-indicating differential pressure 
transmitter is used when indication 
is not required at the process and 
the variable is to be transmitted to 
remotely located instruments. 


v 
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With indicating or recording con- 
trollers—All indicators and re- 
corders can be supplied with any 
pneumatic control form from on-off 
to three-mode. Indicating controllers 
ere also available with pneumatic 
transmission. 


With an indicating transmitter— 
Scale is graduated in accordance 
with the flow or liquid level span of 
the transmitter. These transmitters 
are available with pneumatic con- 
trol to remotely operate final con- 
trol elements. 


Vv 











For remote measurement and control 


Field-mounted transmitters, either “‘blind’’ or indicating, 
can be used with remotely located indicators, recorders, 
and controllers. 





Remotely- 


Located — 
Rec eive’ 





—D 














and with Tel-O-Set miniature instruments and a variety of options! 








has applications unlimited 


Unequaled for accuracy, stability, versatility 
in flow and liquid level metering 


Here’s the most advanced meter body available 
today, with advantages never before found in flow 
and liquid level meters. Combine the new Honeywell 
Bellows Flow Meter with the instruments shown on 
the facing page for truly superior service in metering 
steam, water, gas, oil and other fluids. 


Some of ifs outstanding features: 


Sensitive and accurate—Sensitive to within 0.05% of full 
scale ... calibrated accuracy + 0.5% of full scale. 





Leakproof— Between liquid fill and process fluid. 


Automatically stabilized—Changes in meter body tem- 
perature or static pressure have no effect on output shaft 
position. Meter operates efficiently in ambient tempera- 
tures of minus 40°F to plus 250°F. 





Jivani | i" fai A Unmatched convenience features—Including fast range 
" , changing in the field . . . connections for both horizontal 
and vertical piping . . . quick calibration and adjustment 


... easy cleaning and servicing. 


High corrosion resistance—Seamless, stainless steel formed 
bellows give long, trouble-free service with virtually all 
process fluids. 


Fast, effective damping adjustment—New type _pulsa- 
tion check with rectangular orifice permits essentially 
linear damping adjustment . . . and adjustment from out- 
side the meter body during operation. 





Models are available in many ranges, for both flow and 
liquid level measurement and control. Get details on ail 
the features of the new Honeywell Bellows Flow Meter by 


Transfer of liquid between opposing high and low- 
pressure bellows converts differential pressure 
measurement into motion. A torque tube assembly 
carries the motion outside the meter body to an calling your nearby Honeywell field engineer today .. . 
instrument. Therefore, changes in differential pres- he’s as near as your phone. 

sure change the instrument reading. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
| Fats Coal 











Let’s take the heat off 
Speed Reducers! _ 


eat 
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ae 


-_——— ee 
————-~- > 


toughest little customers in captivity. 

It reduces speeds day-in, day-out, with 
little complaint. While it works long and hard, 
it has limitations—set by ratio, center distance, 
RPM, mechanical and thermal HP ratings, etc. 
And, depending upon how precisely it was 
selected and fitted to the job requirements, 
it will do what it has to do. 


worm gear speed reducer is one of the 


But sometimes it’s forced to play outside of 
its league. It must cope with job requirements 
that vary from here to there—normal 8 to 10 
hour service without recurrent shock, the same 
length of service where there is some shock 
loading, continuous low-speed service and al- 
most countless others. But the thing that really 
puts the pressure on reducers, the thing that’s 
lurking in every set of job requirements—is 
h-e-a-t. 


When you exceed the thermal capacity ofa 
reducer for more than an hour or so, excessive 
temperature thins the lubricant resulting in 
wear; material, bearing and oil seal failures; 
etc. Of course, the proper lubricant will help 
but it can’t cure the continuing problem of 
excessive heat. 


So how can we lick this toughy? One way is 
to build the reducer housing oversize, big 
enough to radiate the heat away and keep 
temperatures down. But this type sticks out in 
aisles, louses up compact designs and barks 
shins. Then, we might try a smaller housing 
complete with fins on it to dissipate the heat. 
If this still doesn’t work, another trick is to 
use a reducer with capacities and ratings a step 
above the ones we need. This is sending a man 
to do a boy’s job. It’s impractical, inefficient 
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and costly. There has to be an easier, better, 
saner and cheaper way to do it. And there is! 


In certain cases, where the size and type of 
reducer permits and where we can gain enough 
in thermal HP rating to keep heat generation 
in bounds, Cone-Drive Gears does it with 
fan-cooling. 


What’s that? Simple. Just add a fan to the 
worm shaft plus the necessary air shields, fan 
cover, etc., and presto!—heat is no longer a 
problem. The air shields direct the fan-pushed 
air over the fins on the lower portion of the 
reducer. The fins are shaped and spotted to 
guide the air stream where it is needed. Thermal 
HP ratings are boosted tremendously, as high as 
147% above those of standard reducers in some 
cases! Those over-worked, over-heated reducers 
will now do the job you bought them to do. 


Other advantages? They’re here in abun- 
dance. The size of the reducer stays the same. 
All parts on a Cone-Drive fan-cooled reducer 
are 100% interchangeable with parts for stand- 
ard reducers. Oil capacity is identical. Shields 
are quickly removed without disconnecting the 
reducer. (This is important where severe oper- 
ating conditions make periodic cleaning neces- 
sary). The reducer can also be operated without 
fan-cooling just by taking off the fan and shields. 


This simple addition to standard Cone-Drive 
HU speed reducers might be just your answer— 
might save you some money. Write for Cone- 
Drive’s Bulletin CD-218. It will tell you all 
about the full line of Cone-Drive double- 
enveloping worm gear reducers as well as the 
fan-cooled kind. Cone-Drive Gears, Div. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
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... Soaking pit covers 


... furnace doors 


... ingot buggies 
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FOR QUALITY... 
PRODUCTIVITY 
. - « PROFIT 


METAL ROLLING 








REVERSING MILL 








AUTOMATED BY GENERAL ELECTRIC 











A NEW CONTROL FOR REVERSING HOT MILLS 


G-E program-control system operates 


General Electric’s new program control for reversing 
hot mills performs an entire rolling cycle-—automatic- 
ally. Increased yield per ingot, substantially improved 
product quality and reduced unit cost are outstanding 
advantages of this new control system. 


HOW G-E PROGRAM CONTROL OPERATES 


The entire rolling operation, from ingot entry to fin- 
ished slab, is controlled automatically. A punched card 
or other memory device is used for data storage and to 
control the entire operating sequence. 

The cards are punched to perform mill functions 
previously determined to be the most efficient for the 
equipment involved and the product desired. This con- 
trolling element is read by an industrial card reader, 
which sends impulses to the control circuit and on to 


the screwdown motors, mill table drives, and manipu- 
lator drives. The operator, seated in the pulpit, inserts 
the card into the reader, depresses a pushbutton, and 
then the control directs the entire operating sequence. 
The speed of the mill table, position of the rolls, 
manipulation of the piece, and sequencing operations 
for all passes are controlled automatically by the pro- 
gram control system. 


Yield is increased -The General Electric program 
control schedules the mill tables to run at the most 
desirable and efficient speed. It also brings the rolls 
into the position calculated for maximum ingot reduc- 
tion on each pass and turns the ingot at the exact 
time determined to produce highest slab quality. This 
precision control produces more finished slabs per turn 
than manually controlled mills. 





PULPIT 


READER 


MANIPULATOR : 
_ FINGER a. 


Ww 
















entire rolling cycle — automatically 


Quality is improved—Greater slab uniformity is ob- 
tained with G-E automatic program control. Consistent 
roll settings and mill speeds produce uniform slabs. 
This improved quality control also results in sub- 
stantially less scrap. 

Unit cost is reduced Automatic programming produces 


finished slabs faster than ever before possible. Higher 
operating efficiency of machinery and faster equipment 


adjustment by automatic control cut production time— 
therein reducing unit cost. 


Get all the facts on this new automatic control for 
steel mills. Contact your G-E Apparatus Sales Engineer 
today, or write to Sect. 785-10, General Electric Com- 
pany, Schenectady 5, N. Y., for bulletin GEA-6869. 
Industry Control Department, Roanoke, Va. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 








IRANTINL 





Delivery Guides 


12’’ Mill showing Entry Guides 
‘‘Trantinyl’’ Guides and Rollers hold excep- 
tionally high tonnage performance records, 
in serving leading steel mills for a quar- 
ter-century. Rolling more than 100,000 
tons over a single pair of guides 





has been recorded. 


Youngstown Alloy Casting Corporation 
Youngstown, Ohio 
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THE FIRST OIL WELL 
in The UNITED STATES 
was located on Oil Creek at 
Titusville in Pennsylvania. 
Colonel E. L. Drake began 
work on this well May 20, 
1859, and on August 27 of 
the same year struck oil at 
a depth of 6914 feet. The 
well produced thirty barrels 
a day for a year. 
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BROOKS OIL 





and 17 years later 4876 Brooks Oil Co. 


Legan production of kerosene for lamps to light American homes and grease for wheels and axles of Conestoga 
wagons. In serving industry for 83 years, the Brooks Oil Company has established an outstanding reputa- 
tion for providing lubricants of the highest quality throughout the world. Today our plant, laboratory, engi- 
neering and research facilities are among the most modern and efficient in this highly specialized lubrication 
field. Supplying SUPERIOR LUBRICANTS for today’s highly specialized industry is our specialty. 


LEADOLENE Bm ol- me 1,40) ©) C—O) | Ms Otol anal ol-tah' 


KLINGFAST 5-9 F- Tel ii-jal-leo mo WA so) 





BARCOTE General offices and U.S. plant: 3304 East 87th Street* Cleveland 27. Ohio 


Canadian offices and plant: 461 Cumberland Avenuees Hamilton Ontario 


ROLLENE 


Warehouses in Principal Industrial Cities 
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Stop heat losses with 


These furnace sections show how heat losses are reduced 
by using Harbison-Walker Insulating Brick for backing 
fire brick furnace walls. The heat loss is reduced 68.4%. 
These are typical of savings that are frequently experi 
enced 

In addition to savings in fuel, floor space and weight, 
the use of insulating brick provides for faster heating 
and in some instances reduction of noise. 

To assure best overall results, it is important that 
insulating refractories be carefully selected to secure the 
most advantageous combination of properties. Harbison- 
Walker having the full complement of both insulating 


The Garber Research Center 





















































and refractory brick, can furnish the correct combination 
for any requirement. 

Harbison-Walker insulating brick have the balanced 
properties that mean dependable service. Light weight, 
essential to high insulating value and low heat-storage 
capacity, have been obtained to the greatest degree, 
consistent with the mechanical strength necessary for 
handling and for durability in service. 

Technical service based on the most extensive experi- 
ence and research is freely offered for assistance in de- 
termining the refractories best suited for each specific 
requirement 
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Harbison-Walker 





FIRE BRICK 


From these seven distinct types, choose the ones that 
will be best for your furnaces 







VEGALITE 


Unique silica insulating brick. 
For service up to 3000°F. 





(mpg 





H-W 30 
Maximum service 
temperature 3000°F. 






H-W 28 


Maximum service 
temperature 2800°F. 





H-W 26 H-W 23 H-W 20 H-W 16 
Maximum service Maximum service Maximum service Maximum service 
temperature 2600°F. temperature 2300°F. temperature 2000°F. temperature 1600°F. 


H-W insulating products include all 
the other types and classes which pro- 
vide for every specific requirement. 

1. LOTHERM having extra mechanical 
strength is particularly adapted for 


use in rotary kilns and for insulating 
glass tank flux blocks. 

2. H-W LIGHTWEIGHT CASTABLES 
comprise five distinct kinds for the 
fulfillment of the diversified applica- 
tions of monolithic constructions. 


3. H-W. BLOCK INSULATION and H-W 
MINERAL FIBER COATING are widely 
used with highly efficient added in- 
sulation for backing fire brick and 
monolithic structures. 


INSULATING REFRACTORIES AFFORD FOUR-WAY SAVINGS 





Savings in fuel 


The use of Harbison-Walker insulating fire brick greatly 
reduces heat losses and the amount of heat stored in the 
brickwork during operation, which causes loss of heat 
when the furnace is shut down. 


Savings in time 
With Harbison-Walker insulation the time required to 
bring the furnace to operating temperature is materially 
reduced. This is a distinct advantage when furnaces are 
operated intermittently 


HARBISON-WALKER REFRACTORIES CoO. 


AND SUBSIDIARIES 
GENERAL OFFICES: PITTSBURGH 22, PA. 


World’s Most Complete Refractories Service 
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Savings in space 
Insulated furnaces may be built closer to each other 
without affecting the comfort of the workmen. This not 
only permits more efficient handling but also reduces 
capital expenditures for floor space. 


Savings in weight 
The reduction in weight of the furnace refractory struc- 
ture often permits the use of a lighter foundation and 
lighter steel members in the form of buckstays, tie rods 
and other furnace bindings; also lighter door frames, 
doors and counter balance mechanisms. 
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Choose Lectromelt for the fastest 
electric furnace melting. With 
Lectromelt's top charging design 
you can quickly lift and swing fur- 
nace roofs—cut downtime between 
heats. Lectromelt packs power for 
minimum melting time; and micro- 
Foros ie-hd-morelahece)\-masl-llahe-lismelaliielaag 
and fast power input. Tilting is 
smooth, safe, and fast. Write for 
full information—in Catalog 10. 


Lectromelt 
FURNACE DIVISION 
McGRAW-EDISON COMPANY 
310 32nd Street 
Pittsburgh 30, Pennsylvania 
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high quality alloy steels 
for Standard Steel Works 
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by J. E. Angle, 

Vice President, 

Industrial Engineering, 
United States Steel Corp., 
Pittsburgh, Pa. 


For martmum benefit from an industrial 
engineering department, it should be given 
more responsibility in the area of cost 
control as related to usage of labor. 
equipment and materials; tt should 
combine the traditional inductive analysis 
approach of breaking an operation 

down into its component parts with a 
deductive approach; and its personnel 
should be included in problems involving 
operation, equipment, quality control, 
scheduling and maintenance. and nol 


confined lo time study. 


HIS paper will discuss how industrial engineering 
started, where it fits into the organization, what it 
does, and more importantly, what it should be doing. 
It may be useful to go back in time and look at the 
origins of industrial engineering and “scientific”? man- 
agement. Some of the original concepts appeared in 
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The Role of the Industrial Engineer 


in the Steel Industry 


England early in the Industrial Revolution, but prob- 
ably because of the secretive attitude of the manage- 
ments of the period, no publicity was given them, and 
there is not much evidence that they were generally 
used. In the United States, the period from about 1880 
to 1910 saw much activity in the field of scientific 
management. Many individuals, among them E. L. 
Gantt and Fred and Lillian Gilbreth, made lasting 
contributions to the development, but the one who 
is considered the father of ‘scientific’? management was 
Frederick W. Taylor. 

Taylor was an engineer employed initially by the 
old Midvale Steel Co., where he was first employed as a 
common laborer and subsequently worked himself 
up through the machine shop to be chief engineer of 
the company. He later worked for Bethlehem Steel 
Co. and subsequently did consulting work in the line 
of putting his ideas into practice. He had early deplored 
the rule-of-thumb methods employed in machine shop 
work and the fact that the worker himself was largely 
on his own in determining how the job should be done. 
He concluded that there should be one best way to do 
a job and that there should be one best machine or tool 
to use for the purpose. His experiments, based on this 
conclusion, were carried out at Midvale and formed the 
basis for a paper titled ‘““SShop Management,’’ which he 
presented to the American Society of Mechanical 
Engineers. Following this work he expanded his re- 
search into other types of operations, both at Midvale 
and Bethlehem. In 1903, he published another paper 
called “Scientific Management,’ in which he extends 
his earlier conclusions to a comprehensive application 
to any manufacturing process. 

Shortly after, there arose a growing reaction on the 
part of organized labor to the newly announced concept 
of scientific management to the effect that it would be a 
means of throwing men out of work. When the U. 8. 
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Government tried to apply Taylor’s principles of 
management to the Watertown Arsenal, much adverse 
publicity resulted. Shortly after, Louis Brandeis, 
ipplying the term “‘scientific management” to the 
Taylor system, successfully undermined an appeal 
of the eastern railroads for a rate increase on the basis 
that their use of these principles had reduced their 
costs to the point that an adjustment was unnecessary. 

Che controversy over Taylor’s svstem culminated in 
a Congressional investigation in 1912. The details are 
unimportant, but the results were. Scientific techniques 
were prohibited in government installations for a long 
time; and “seientifice management’’ received a black 
eye and a serious setback, some of which still hangs like 
a cloud over industrial engineering, because the latter 
term Was adopted ws an euphemism, if vou please, for 

scientific management.” 

To complete the background, a brief look at what 
Favlor advoeated should be taken. The first principle 
was to develop the task in a scientific manner by ana- 
lyzing the methods and the equipment, and selecting 
the best of each; second, to select the best fitted work- 
men for each job; third, to educate and train the worker 
in the best method; and fourth, to establish a co-opera- 
tive effort between management and the worker, 
which would involve on the part of management proper 
planning and smoothing the way so as to make it 
possible for the worker to produce most effectively. 
Taylor said that his plan was characterized by science 
instead of rule of thumb; harmony, not discord; co- 
operation, not individualism; maximum output, not 
restricted output; and the development of each man 
to his greatest efficiency and prosperity. The net result, 
he claimed, would be a greater return to the worker 
because he would be paid on an incentive basis, a 
greater gain to the company and to the public because 
there would be more to share. These principles are still 
sound, but unfortunately, Just as in Taylor’s day, they 
cannot be completely put into effect. 

This explains, at least in part, why industrial en- 
gineers age still the ‘“‘problem children” of industry. 
The field of industrial engineering has not been precisely 
defined, and the uses to which industrial engineers are 
put vary widely from one company to another. There 
are situations where management has only the vaguest 
iden of what industrial engineers should be doing. 
furthermore, where industrial engineers have been 
involved in methods and incentive work, there has 
often been labor unrest as a result. Of course, it can be 
said that, properly handled, such trouble could have 
been avoided, but the point is it has not been, and the 
industrial engineer is inevitably associated with trouble. 
It is a very human tendency to push trouble under the 
rug when possible, and in all too many instances that 
is exactly where the industrial engineer has landed. 

Industrial engineering has too much to offer to rele- 
gate it to a routine or inferior position in the manage- 
ment organization, and we would like to suggest ways 
in which we can realize the benefits that are possible 
through the use of their techniques. 

\n industrial engineer, if properly trained should 
have certain attributes that are not precisely duplicated 
in any other branch of engineering. His scientific 
training is sufficiently general that he is not an expert 
in any one field and vet he should be able to understand 
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most scientific problems. In addition, he should have 
more than a speaking acquaintance with modern cost 
accounting principles, sound organizational concepts, 
and even an understanding of psychology and labor 
relations. Most importantly, he should be trained to 
be objective in his thinking because it is this quality 
which will ultimately determine his value to manage- 
ment. His position in the organization should be ad- 
visory to the operating function. Otherwise the desired 
objectivity would be lost. He should be available to 
all levels of management from the front-line foreman to 
the president. 

Industrial engineers are not properly used in many 
instances. There are two reasons for this, the first being 
that line management does not know how to use in- 
dustrial engineers, and the second that the engineers 
themselves are partially at fault. In most organizations, 
management assigns certain definite responsibilities to 
the Industrial Engineering Department. These com- 
monly involve job evaluation, time study, methods, 
budgetary control, and in some cases plant layout and 
product design and perhaps process control. Since it is 
nice to have things properly defined and neatly fitted 
into compartments, it often follows that the Industrial 
Engineering Department slips into the routine per- 
formance of its assigned duties, and both management 
and industrial engineers are quite satisfied to let it stay 
there. This, I think, is where one of the big mistakes is 
made. Men will grow only if they are required to do 
more difficult things, and unless management inten- 
tionally throws new jobs and new tasks to its industrial 
engineers, they will never develop beyond their estab- 
lished boundaries. Soon we begin to conceive of the 
Industrial Engineering Department as a fixed number 
of people, and as the available personnel are loaded 
up with routine work, it becomes difficult, if not im- 
possible, for them to handle anything else. When an 
entirely new development comes along, such as ‘‘oper- 
ations research”’ as it is called, the industrial engineers 
are overlooked and possibly a completely new function 
is established to handle the new technique. Yet in- 
herently many of these new ideas are merely an exten- 
sion of what might well be considered the industrial 
engineering field. In our opinion, it is probably easier 
for a competent industrial engineer to learn the new 
development and apply it properly to the company’s 
particular problems than it is to employ an expert and 
acquaint him with the internal situation. We would 
recommend that in the management of the industrial 
engineering function it be regarded as a flexible or- 
ganization which, though assigned certain repetitive 
and routine duties, is still staffed adequately to handle 
new and different assignments. 

By so doing, we can avoid adding another staff de- 
partment to the organization. Not only are a simpler 
structure and clear lines of responsibility maintained, 
but the trend toward heavier overhead is resisted. 
The more individual staff entities, the more clerks, 
secretaries and other office personnel must be added to 
the pay roll simply because it is difficult to pool such 
service for several departments to use. Management 
must consciously create the proper environment for 
the most effective use of any staff service, but this is 
especially so in the case of industrial engineering. There 
must be a clear understanding on the part of operating 
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supervison and other staff departments as to who is 
responsible for what. As a rule, when industrial engineer- 
ing is working on a project that involves operations, 
the engineer should be responsible for the soundness 
of the results, but line supervision will put the project 
into effect and, consequently, should have a voice in 
the development. Other staff departments often fail 
to make use of industrial engineering service, so it is 
top management’s job to bring them in. In making 
assignments, general superintendents and others often 
fail to bring together all parties that are involved, 
and in far too many instances industrial engineering 
is either left holding the bag or the job drags out until 
finally all the necessary people get into the act. In a 
recent article on concentration, it was pointed out that 
if we would only concentrate properly on one thing at 
a time, we would get far more done and at a considerable 
saving in time. A lot of effort is wasted because first, 
not enough time is spent defining a problem, and second, 
it is not assigned to all of the right people, i.e., certain 
individuals or funetions who could be of help are left 
out. Both of these faults reflect a lack of concentration. 

What is needed, perhaps, is a short paper for general] 
superintendents on how to use industrial engineers 
profitably. I would operate differently now. No longer 
would I load the industrial engineers with clerical 
routine or permit them to get into a rut and stay there. 
[I will elaborate as to what I would do. 


Before that, perhaps we should describe where we 
think industrial engineers dig their own graves. For 
one thing, they take too long to get a job done, and in 
most cases unnecessarily so. No doubt this is a result 
of a desire for accuracy, but accuracy is a relative thing 
and should be no more precise than is required. During 
the war, we listened to the manager of a local plant 
tell of the troubles he was having in making trench 
mortars. The inspectors were insisting on a tolerance of 
something like 0.0002 in. on the diameter of the firing 
pins. What bothered him though was the fact that in 
service, when the firing pin was lost or damaged, the 
troops would replace it with a spike and keep right on 
firing. There is no use in taking a month’s time study 
on a crew, for example, if vou are going to let the fore- 
man guess what the operating speed of the facility is 
going to be. As a matter of facet, in developing work 
loads for large groups such as maintenance crews, it 
is quite practical to use work sampling and forego 
time study altogether. It is quite possible that as our 
equipment becomes increasingly automatic, time study 
may be replaced completely——at least industrial en- 
gineers ought to be giving the matter serious thought. 
Certainly if we practice what we preach, we should 
be constantly seeking ways to improve the way we do 
our business. Specifically, it is always healthy to make 
a periodic work sampling in any service department, 
not only to find out how much of the time people are 
working, but also whether their skills are being used 
properly. This should apply especially to the Industrial 
Engineering Department. 

Another characteristic frequently found in industrial 
engineers is a tendency to fall back on the written 
procedure to support their position, rather than to 
argue from logic and experience. There is a marked 
distinction between policy and procedure. Policy is a 
company’s code of ethies; procedures are time savers 
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to assist in policy administration. To quote procedure 
as law implies that there is no other sound reasoning 
behind the engineer’s argument. We have even heard 
one vigorously defend his position on the basis that the 
procedure backed him up, and when asked who wrote 
it, he had to admit that he did. What is done should 
be based on good judgment and common sense; the 
time will never come when problems can be solved 
simply by reading out of a book or pushing a button. 

Industrial engineering work, when it reaches the 
stage of installation, must be practical, realistie and un- 
derstandable, regardless of how theoretical the develop- 
ment may have been. To accomplish this, the engineer 
must maintain the closest possible contact with the 
operating organization so that he is constantly attuned 
to its problems and to any new plans or programs that 
are being initiated. When staff men feel that they are 
being left out of things or do not know what is going on, 
it is usually because they do not take the trouble to 
find out for themselves. 

The rather critical description given of both manage- 
ment and engineers with reference to the industrial 
engineering function is enough to provide a background 
for the principal point we would like to make. In other 
words, I do not think we manage our plants as well as 
we could. We hope to be able to indicate where im- 
provement can be made. 

The usual organization structure in a steel plant con- 
sists of line management, which operates and maintains 
the facilities, and various staff groups, which provide 
technical service and advice and counsel to the line. 
Broadly speaking, these staff groups consist of industrial 
relations, facility engineering, production planning, 
metallurgy and inspection, and industrial engineering. 
Accounting has been excluded since it usually does not 
report to the plant operating executive and is not staff 
in the normal sense of the term. Of the staff functions 
mentioned, each has fairly well defined responsibilities 
by the nature of the work, with the possible exception 
of industrial engineering. In other words, production 
planning is concerned with the acceptance, scheduling 
and delivery of customers’ orders; the metallurgical 
department is responsible for the technical aspects of 
the steelmaking process itself; industrial relations is 
concerned with employment, training, safety and labor 
relations; and engineering is concerned with the physi- 
eal equipment of the plant. Industrial engineering is the 
only staff service that is concerned with the broad ques- 
tion of how we manage. At least it should be involved in 
such matters to the point where it is the right hand of 
management, the guide to the most effective use of all 
resources and consequently the best profit perform- 
anee- which is the primary objective of management. 

If I were a general superintendent again, these are 
some of the things I would do: 

First, 1 would give the industrial engineers much 
more responsibility in the area of costs in the sense of 
the physical quantities that are represented by costs. 
After all, dollars are just a convenient device to enable 
the conversion of many different things into a common 
denominator. What really counts is the usage of labor, 
equipment and materials that the costs reflect. The 
financial requirements of the cost system are a matter 
that the operator is seldom qualified to judge, but the 
controls that the operator needs from the cost system 
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are a matter in which he should have a voice, and here 
the industrial engineer should be his advocate and 
counsellor. It should be his obligation to provide line 
management with the tools which, properly used, will 
result in good cost control. The operator should know in 
advance how many hours of direct labor he can schedule 
for next week’s forecasted production. He should know 
how many hours of maintenance he can afford to spend. 
He should know for each product what his production 
rate should be. He should know how much he can afford 
to spend on repair materials and tools and supplies, 
both monthly and weekly, based on anticipated opera- 
tions. As against these standards, he should receive 
current reports to tell him how he is actually perform- 
ing, and these should be of such frequency that he can 
take corrective action before it is too late. If he has 
problems of performance, the industrial engineer should 
be able to identify the causes and advise him as to 
corrective action. IT would also expect the industrial 
engineer to be the instrument through which standards 
were maintained, in co-operation with the operator, 
and | would further expect that in all of the above fore- 
casting and reporting he would make use of the most 
modern and economical office techniques. l‘urthermore, 
I would expect him to be a sort of “personal gadfly” to 
each superintendent, showing him where improvement 
can be made and then helping him to make it. I am 
convinced that American industry in general does not 
know enough about costs and, as a corollary, does not 
have adequate information to improve them. I would 
use the industrial engineer to his full capacity in correct- 
ing this deficiency. 


The second thing | would do is to set apart a definite 
percentage of industrial engineering time to be spent 
on What is now becoming known as systems research. 
This is methods work, but with a difference. The usual 
concept of methods study consists of selecting an oper- 
ation, breaking it down into its individual components, 
analyzing these for elimination or improvement, recon- 
structing the better method and putting it into effect. 
This is otherwise known as the scientific method ot 
problem solving or, in logic, inductive reasoning. It 
has served us well, but there is a growing awareness 
that this approach tends to overlook large potential 
by concentrating on the bits and pieces. In logic, the 
reverse of inductive reasoning is called the deductive 
method, by which general principles are first stated, 
and from these, certain conclusions are drawn and then 
confirmed, Some of our greatest scientific advances were 
the result of deductive reasoning. Translating this 
principle into our own field, we are finding that if we 
observe an operation in its entirety, as a complete 
system, it is possible to discern major faults or in- 
consistencies that, if solved, could lead to substantial 
gains. New tools and techniques have served to give 
impetus to the practical application of this principle. 
Electronic computers have made possible the simulation 
of a complete operation in mathematical terms, and 
because of their rapidity, a synthetic operation can be 
run through a sequence of cycles under variable con- 
ditions in a very short period. New methods of schedul- 
ing, manning and transporting can be tried out on a 
theoretical test run without ever involving the operation 
itself. Other techniques involve such mathematical 
applications as the theory of games, probability and 
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linear programming. Other approaches are simply a 
revival of the practice of setting up a complete but 
concise process flow chart which can be studied by opera- 
tors industrial engineers or other staff and accounting 
services. The technology employed can be as sophisti- 
cated as you want to make it; the important considera- 
tion is to look at the whole problem, not just the parts. 
This is not to say that the traditional methods approach 
is wrong, because it has worked. If I were running a 
plant, I would have my industrial engineers doing both. 

I would also use the team approach on more problems. 
father than assigning industrial engineers exclusively 
to a study, I would use them as part of a small group, 
with qualified people from the several functions that 
were involved. Whether the industrial engineer would 
be chairman or not would depend on the nature of the 
project, but I would see to it that his participation was 
assured. Projects involving operations, facilities, qual- 
ity, scheduling, maintenance or clerical work should 
all present opportunities to a competent industrial 
engineer, and I would expect him to make a contribu- 
tion or find some one who would. 

Take automation as an example. We are all installing 
more automatic control devices, especially on new 
equipment. This kind of instrumentation costs money, 
which can be returned only through higher production, 
quality or lower man-hours. How will you determine 
whether you have established the right jobs and the 
proper number of people to operate and maintain 
the new equipment? Will you leave that entirely up to 
the operator or will you make sure that he avails himself 
of the best talent possible to guide his thinking? If you 
conclude that the industrial engineer should be a part 
of the study of how to man the equipment, does it not 
make sense that he be brought in early enough that 
he is not dealing with an accomplished fact? In short, I 
would have industrial engineers participating in facility 
projects trom their inception—not in a position of 
primary responsibility, but as active members of the 
team. They would be expected to help in matters of 
layout, product flow, manning and design of jobs and 
forecast of benefits. Experience has proved the value 
of this approach. 

Other functions which are traditionally assigned to 
industrial engineering, such as work measurement and 
incentives, cost reduction and basic standards or budge- 
tary control, can all be done more effectively if the engi- 
neering effort is properly integrated into the whole 
management effort. Problems of communications and 
responsibility tend to disappear under such an arrange- 
ment, and the recommendations for action are not only 
understood by all concerned, but are usually accepted 
when presented. Management must see that the proper 
environment and organization relationships are pro- 
vided if we are to capitalize on the abilities of our indus- 
trial engineers. 

It is never too late to change. The new developments 
and technologies that are now available to management 
can bring about amazing benefits if properly used in 
conjunction with existing knowledge and experience. 
We may, in fact, be on the verge of a major advance in 
our economic progress. Industrial engineering can be an 
important factor in bringing this to pass if we will do 
the things necessary to make their full participation 


possible. — 
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§ hw term “by-product fuel’? may well be applied 
. to the familiar tar, coke breeze, coke-oven gas and 
blast furnace gas which are found in important quanti- 
ties in any completely integrated steel mill. These 
materials have often been referred to as ‘“‘waste gases”’ 
or ‘‘waste fuels’; however, their increasingly profitable 
use makes the term ‘by-product fuel’? much more 
appropriate. 

The source of these by-product fuels is, of course, 
coal. Our country is fortunate in having an abundant 
supply of this prime resource. Numerous surveys and 
forecasts have been made concerning the extent of the 
national coal pile. These have ranged from the qualified 
optimism of a 2000-year supply to gloomy predictions 
that the next century will see the practical end of the 
coal. The diversity of these estimates arises partly 
from differences of opinion as to the rate at which use. of 
fuel will increase, and partly from the uncertainty of 
the extent to which the known reserves can be re- 
covered and used. The steel industry, which is now 
using more than 100,000,000 tons annually, has a vital 
interest in conserving the supply. 

There are two principal avenues of approach to 
conservation of fuel, and it is gratifying to observe 
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The use of blast furnace 





and coke-oven gases 

as boiler and coke-oven 

fuels, of coke-oven gas as an 
open hearth fuel, and the 
potential use of blast furnace 
gas as fuel in gas turbines 

for blast furnace blowers 

driving will help 

conserve dwindling coal supplies 


and reduce steelmaking costs. 


Utilization 
Of By-Product Fuels 


that the industry is making substantial progress in 
both. The first possibility lies in decreasing the amount 
of fuel used in blast furnaces. This requirement varies 
with the quality of the ore, the nature of the gangue 
and the furnace practice, and may range from over 
2000 Ib to as little as 1400 lb of coke per ton of iron 
produced, Ore beneficiation, increased use of sinter, 
judicious blending of the burden and general advances 
in operating practice have all contributed to a steady 
decline in the coke rate which now approximates 1700 
lb per ton of iron as a national average. It has been 
predicted that this figure will shrink another 100 to 
150 Ib as high top pressure, oxygen enrichment and 
controlled humidity of the blast become better under- 
stood and more widely practiced. 

The second opportanity to conserve coal lies in full 
utilization of the by-product fuels. Generally speaking, 
the energy requirements of steel mills are increasing, 
and any waste of by-product fuels must be made up by 
purchase of steaming coal, fuel oil, natural gas or 
electricity. These are the irreplaceable fossil fuels or the 
product thereof. Each of us concerned directly or 
indirectly with use of energy in the steel industry has a 
moral obligation as well as an economic incentive 
to make the best and fullest use of the by-products. 

The purpose of this paper is to review the by-product 
fuels with respect to production, characteristics and 
uses. The material presented here is not new, but the 
subject is so important that a restatement of basic 
principles is in order. It should be emphasized that the 
figures presented in the following discussion are, for 
the most part, averages and so may not agree exactly 
with figures obtained in actual practice at any given 
plant. Small losses incidental to the several processes 
have been ignored. 

Let us consider what happens to a ton of coal proc- 
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essed at the coke plant of an integrated mill. This 
may be a single grade of coal or it may be a blend of 
several grades carefully selected to create desired 


properties in the product. This is charged into an oven 
and heated for 15 to 20 hours, during which time almost 
all volatile matter is driven off. As shown in Figure 1, 
the coal is converted to about 580 |b of gaseous products 
ind 1420 Ib of solid products 

The raw 
water and light oil vapors passes through an extensive 


coke-oven gas, heavily loaded with tar, 
cleaning system in the modern by-product recovery 
installation. Tar removed by cooling the 
gas in direct contact with water in the flushing mains 
and later hh large packed towers supplied with cooled 
eliminated by 


Vapors are 


water. Remaining traces of tar are 
electrostatic precipitation or high velocity oil scrubbing. 
The gas 1s then compressed and turther washed with 
oil to remove benzene and other light oils. Prior to 
benzol recovery the gas is washed with sulphuric acid 
ammonium 
The 
the gaseous products vields about 315 
125 |b of tar, and 140 lb of chemicals 


form 
fertilizer. 


solution to remove ammonia snd 


sulphate, an important ingredient in 
treatment ol 
lb of coke-oven gas, 
and waste liquors 

Figure | shows about 40 per cent of the eas used tor 
heating the ovens \fter this requirement has been 
satisfied, there remains a surplus of 190 lb of gas with a 
heat content of approximately 3,700,000 Btu. 

Che crude tar is sometimes used as fuel or is sold. 
The modern practice Is to pro\ ide distillation tacilities 
for separation ol the pitch from the lighter fractions. 
The pitch may be sold or used as fuel, generally after 
being cut light 
In Figure | the pitch is assumed to be surplus with a 


heating value of 1,400,000 Btu. 


back with oil tor easier handling. 


Crushing and screening the solid product vields 
Figure 1 — By-prod- 
uct fuels from one 
ton of coal. 
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approximately 1280 lb of metallurgical coke and 140 
lb of coke breeze. The coke, when charged into a blast 
furnace, will produce about 6760 |b of blast furnace gas. 
Some 25 to 30 per cent of this is used for stove heating, 
the exact amount depending upon the heating value 
of the gas and the hot blast temperature required for 
the particular furnace practice. An average value has 
been used here, and Figure 1 shows 4870 lb of excess 
gas with a heating value of approximately 5,700,000 
Btu. The coke breeze is not required for any funda- 
mental purpose and so is assumed to be entirely surplus. 
The heat content of the breeze is 1,400,000 Btu. 

There are then remaining from the original ton of 
coal 12,200,000 Btu of available energy in the forms of 
pitch and breeze. This is a convenient point to 


coal to 


Tus, 
change the terms of reference from ton of 
ton of iron. If the 1700-lb coke rate is assumed, the 
surplus energy figure becomes 16,200,000 Btu per ton 
of iron. Most plants today have need for all this energy. 
If by-product fuels are not used, they must be replaced 
with purchased fuels. The 16,200,000 Btu are equiv- 
alent to 1250 Ib of steaming coal, 110 gal of Bunker 
“CC” fuel oil or 15,400 cu ft of natural gas. 

Consider now the characteristics of the by-product 
fuels and the uses to which they may be put. 

Coke breeze is usually defined as that portion of the 
coke which will pass through a °¢-in. screen. A typical 
size analysis shows seven per cent larger than !5 in., 
31 per cent larger than '4 in., 27 per cent larger than 
le in., and the balance of 35 per cent in fines. The 
heating value ranges from 10,000 to 11,000 Btu per 
lb due principally to the rather wide variation in 
moisture. As might be expected with such fine material, 
the moisture content is greatly affected by standing 
time in cars, exposure to the weather and conditions of 


storage. 


| 
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Despite the small particle size, breeze is satisfactory 
as a boiler fuel when burned in properly designed equip- 
ment, and boiler efficiencies approaching 85 per cent 
can be realized. Breeze commonly is fired on a traveling 
grate stoker. This imposes a limitation on forced draft 
temperature and suggests a modest air heater plus an 
economizer for good heat recovery. 

Appreciable carry-over of unburned carbon is in- 
herent in breeze firing. This is caught in the hoppers 
under the economizer and last boiler pass and should be 
returned to the furnace. If the equipment is properly 
operated, there is so little combustible in the fly ash 
that reinjection to the furnace from a dust collector 
cannot be justified. 

In the past, breeze has been used principally as 
boiler fuel with small amounts being used for sintering 
of flue dust and sale to outside consumers. The supply 
generally exceeded the demand and mountainous piles 
of breeze were commonplace in many plants. Recently 
the sintering of ore has become more prevalent, and 
the trend is expected to continue. An indication of 
this can be found in the AISE Yearly Proceedings, 
1957 which lists announced plans for installation of 
new sintering lines with a capacity in excess of 50,000 
tons per day. The stockpiles of coke breeze either have 
or are about to disappear, and with them, in some 
cases, use of breeze as a boiler fuel. In one plant over 
500,000 Ib per hr of steam generating capacity have been 
converted from breeze to coal firing. 

It is unwise to generalize concerning the utilization 
of tar. The situation varies from plant to plant, de- 
pending on recovery equipment available, the need for 
fuel and the market for tar derivatives. Pitch has a 
heating value of about 17,000 Btu per Ib, and when 
eut back with tar or some other diluent is widely used 
as an open hearth fuel. It is also fired to some extent in 
boilers. 

Coke-oven gas Is the most versatile of the by-product 
fuels. It is rich, generally clean and convenient to 
distribute and use. The heating value, which ranges 
from 500 to 600 Btu per cu ft, is derived principally 
from methane, hydrogen, ethylene and carbon mon- 
oxide, in that order. The percentages of these constit- 
uents vary considerably with the coal used and de- 
tails of the coking process. The gas can be burned 
satisfactorily with about 15 per cent excess air and 
produces a short, hot flame. It is an excellent boiler 
fuel and frequently is fired in conjunction with coke 
breeze to provide the response to rapid load change not 
obtainable with breeze alone. 

Coke-oven gas can be used for almost any heating 
requirement in the mill. About the only limitation on 
its usefulness arises from its sulphur content. If the 
gas was made from a high sulphur coal, the amount of 
hydrogen sulphide present may preclude using it for 
open hearth or other direct contact metallurgical 
purposes. 

Excess coke-oven gas has traditionally been sold to 
gas utilities for distribution. With the arrival of natural 
gas in most of the coke-oven served areas, this market 
has become less attractive to the steel companies. 
Considerable attention has been given to use of this 
valuable gas for chemical purposes. The gas is rich in 
hydrogen, one of the basic ingredients in the manu- 
facture of synthetic ammonia. There are two plants in 
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the United States now making use of the hydrogen to 
produce additional revenue. In 1956, a chemical proc- 
essing plant was built to produce 45,000 tons per year 
of ammonia. In 1957, a large steel corporation started 
production in a 200-ton per day anhydrous ammonia 
plant. This latter plant also makes ammonium nitrate 
and nitrie acid. The nitrogen is supplied by an air 
separation plant with the by-product oxygen going to 
the steelmaking processes. 

It is too early to predict the extent to which steel 
companies may invade the chemical field. So far, 
they have not tried to create chemical markets, but 
have been guided by existing demand. It is fairly 
accurate to say that most plants have barely scratched 
the surface in recovery or production of chemicals. 
Table I shows the quantities of substances per ton 
of coal which could be recovered in a by-product 
operation. 

The last by-product fuel to be considered is blast 
furnace gas. It is produced in such prodigious quantities 
that it cannot be ignored and should not be wasted. 
A 1000-ton per day blast furnace, for example, will 
produce 80,000 to 85,000 cu ft per min of gas when on 
blast. 

The gas issues from the furnace top and is led through 
the downcomers to the dust catcher and washers. 
The gas leaving the washers is termed “primary clean”’ 
and contains 0.15 to 0.20 grain of flue dust per cu ft. 
At this point, the gas can be used as fuel, but only at 
the expense of considerable maintenance for cleaning 
pipes, burners and flues. Early installations of washers 
or similar equipment provided cleaner gas for internal 
combustion engines driving blowing engines or electric 
generators. Often the gas used as boiler fuel was only 
primary clean. 

It is now common practice to provide second stage 
cleaning for all gas. This usually is done with electro- 
static precipitators located near the furnaces which 
reduces the dust content to 0.015 grain per cu ft. 
This greatly improves operation of the stoves, boilers, 
etc.. and increases the periods between cleanings. 
There is an increasing use of blast furnace gas for 
underfiring coke oven batteries, thus releasing coke- 
oven gas for other purposes. The gas used at the ovens 
may be subjected to a third stage of cleaning, leaving 
it with a dust content of only 0.0015 grain per cu ft. 
For underfiring, the blast furnace gas may be burned 
alone or it may be enriched with coke-oven gas. 

Blast furnace gas is a lean fuel with a heat content 
of 80 to 100 Btu per cu ft. This heat value is derived 
chiefly from carbon monoxide which constitutes 20 
to 23 per cent of the total. Needless to say, the gas is 
extremely poisonous and precautions must be ob- 
served to handle it safely. 

So far as the authors are aware, there is no chemical 
or process use for blast furnace gas, either now or in 
immediate prospect. It appears it will continue to be 
used only as fuel. 

The gas has been used rather efficiently in internal 
combustion engines. However, these engines require 
high operating and maintenance labor and considerable 
physical space for a given output. A number of the old 
engines are still operating, but undoubtedly will never 
be replaced in kind. 

Boilers for firing blast furnace gas require special 
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design considerations. As the gas is so lean, ignition 
is a problem and continuous pilot burners are required. 
Flame temperature is low, and large heat absorbing 
surface and furnace volume are needed. The physical 
size of a gas-fired boiler of 500.000 lb per hr steam 
generation will approximate that of a  1,000,000-lb 
per hr boiler burning oil or pulverized coal. In mills 
where utilization of blast furnace gas is high, the boiler 
plant is likely to have lowest priority on use of gas. 
It is necessary to provide a supplementary fuel to be 
fired automatically when the gas supply diminishes, 
as during furnace checks 

\n interesting new development in the use of blast 
furnace gas is the gas turbine as a driver tor blast 
furnace blowers. These machines offer the advantage of 
direct conversion ot gas to cold blast found in the old 
gas engines. They also provide the flexibility and space 
saving features of the steam turbine without requiring 
the capital cost of a boiler installation. United States 
Steel Corp. is pioneering a gas turbine-driven blast 
furnace blower installation at U.S. Steel Corp.'s South 
Works. Also the development and details of this 
project have been ably presented in papers read before 
the AISE. It is sufficient to Siy that the project is 
being followed with great interest by power engineers 
who are hopetul of an early report on actual operating 


experience 
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Corrigan-McKinney Works, Republic Steel Corp., 
Cleveland, Ohio 


R. W. WORLEY, Chief Power Engineer, 
United Engineers & Constructors Inc., 
Philadelphia, Pa. 


George H. Krapf : We have found Ways and means of 
making a profit from by-product fuels, which has been 
touched upon in the paper. I would like to mention, 
however, that we have found coke-oven gas to be a 
very good metallurgical fuel for use in our open hearths, 
soaking pits, reheating furnaces, ete. Where sulphur has 
been a problem, desulphurization equipment has been 
used in many instances 

\t one time, blast furnace gas was considered to be 
something for use only in boilers. However, we have 
learned to utilize it very efficiently in our soaking pits. 
We have sueceeded in designing soaking pits that burn 
a 100 per cent blast furnace gas yvear-in and vear-out, 
and it does a fast and metallurgically good heating 
job. As far as Lam personally concerned, it is probably 
the No. 1 fuel for firing a soaking pit. 

The utilization of blast furnace gas in our reciprocat- 
ing engines is an excellent example of its value. They 
are a2 monument to the genius of the engineers who 
designed them; and although they are now costly to 
maintain, blast furnace gas is converted in’ them 
to mechanical energy at an efficiency that is difficult 
to surpass 

All of us, of course, stand on the shoulders of the 
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people preceding us, and we should be more proficient 
engineers just for that reason. The latest development 
for the utilization of blast furnace gas is the gas turbine, 
which was briefly noted in this paper, and we consider 
it to be of great economic potential within our corpora- 


tion. 

As I said earlier, the urge to realize financial benefits 
will lead us along the lines that were outlined in this 
paper to the end that the maximum conservation, and 
use of this vital resource will result. 

John J. Alexander: I cannot find any valid objection 
to the author’s theoretical utilization of by-product 
fuels. I certainly agree that we have a ‘moral’ obliga- 
tion as well as an economic incentive to make the 
most complete use of by-product fuel. We cannot 
ignore the fact that continued use of obsolete, ineffi- 
cient power generating equipment results in waste of 
by-product fuels as surely as the practices of bleeding 
PAses. 

I do not agree with several statements of the prac- 
ticable distribution of fuel. Blast furnace gas used for 
stove heat with good stove operation and efficient gas 
distribution should be 20 to 24 per cent of total gas 
produced rather than 25 to 30 per cent as suggested. 

The paper suggests boiler efficiency approaching 85 
per cent with coke breeze fired on a traveling grate 
stoker and boiler equipped with economizer. While this 
is possible, I suggest that longer outage periods for 
maintenance of stoker and economizer will result in 
less efficient average use of by-product fuels. 

1 certainly agree with the necessity for continuous 
burning pilot burners for boilers firing blast furnace 
gas. Burners and boilers designed for 90-Btu gas, with 
recent changes in blast furnace burden practice, must 
utilize gas at 76 Btu per cu ft with 1350-lb per ton coke 
rate. If design of boiler fans is adequate and auxiliary 
fuel arrangement is flexible, blast furnace gas at 73 
Btu per cu ft can be utilized efficiently without inter- 
ruption to steam and electric power production. It 
is essential that pilot burners be adequate and frequent 
checks be made to avoid plugging of tips due to improper 
performance of coke gas cleaning equipment. 

I suggest that all equipment designed for use of blast 
furnace gas should be arranged for use of supplementary 
fuel or gas distribution system arranged for enrich- 
ment, since the trend to even lower coke rate of the 
blast furnace will probably produce gas with heat con- 
tent less than 75 Btu per cu ft. 

Efficient use of this very lean by-product fuel will 
be essential and is a ‘‘moral”’ obligation as suggested by 
the authors. It will probably require more skill than has 
been demonstrated to use it efficiently and economically 
as boiler or gas turbine fuel. 

R. W. Worley: In the paper there are some figures 
that are very significant. One of them is the im- 
provement in coke rate for the blast furnace. 

According to the Bureau of Mines paper, Report 
2780, July, 1958, the coke rate was 1703 |b of coke per 
ton of iron. It is significant that this was 15! lb less 
than the 1956 average coke rate and 234 lb less than the 
coke rate in 1948. 

Regardless of the incentive, the steel industry is 
doing an excellent job in making use of everything that 
is around and saving money, as well as our basic 


resources. 
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TABLE | 


Possible By-Product Derivatives of Coal 
(Ib per ton of coke) 


Coal gas Coal tar and light oil 

Carbon monoxide 43.2 Benzene 11.80 
Hydrogen 30.4 Toluene rey 
Methane 132.0 Xylene 1.33 
Hydrogen sulphide 6.7 Naphthalene 6.48 
Hydrogen cyanide Bae Phenanthrene 2.26 
Ethylene 19.6 Anthracene 0.64 
Propylene 3.4 Pyridine 0.16 
Ammonia sulphate 20.0 Quinoline 0.13 

Phenol 0.95 


Table I outlines the various chemicals that are 
available. I would like to add some of the available 
uses of these chemicals: 

Carbon monoxide can be used for the synthesis of 
higher aleohol, menthol, the formation of carbinols and 
for iron processes. 

The hydrogen, of course, can be used for hydro- 
genation of heavy oils, ammonia and the upgrading of 
by-products. 

Hydrogen sulphide can be used for the manufacture 
of sulphuric acids. Hydrogen cyanide, for fumigants 
and pesticides of all kinds. 

Ethylene can be used for polyethylene plastics, 
even nylon, and ethylene glycol anti-freeze. 

Propylene is also used for plastics and gasoline. 
Ammonia sulphate is used for fertilizer. 

Benzene, toluene and xylene are used for plastics, 
paint solvents, explosives, lacquers and insecticides. 

Naphthalene is used for moth balls. Phenanthrene 
is used for plasticizer in paints, anthracene for dye 
intermediates and drugs and pyridine for the same. 

Quinoline is used for photographie supplies and 
drugs and phenols for plastics, insecticides and disin- 
fectants. 


Available 


As a service to readers of the Tron and Steel Engineer 
alist of translations from foreign articles is being printed 
intermittently. Articles selected for this listing will be 
those thought to be of primary interest to the American 
steel plant operator. The papers may be obtained from 
the Cooperative Translation Service, The Iron and 
Steel Institute, 4 Grosvenor Gardens, London, 8. W. 1, 
England. All correspondence concerning price, ordering, 
and so forth should be directed to that address, 
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1958, Sept., pp. 7-10. 

1201 Mut’gv, M.3.: “Definition of the Oval Pass 
Area,’’ Stal, 1958, Sept., pp. 823-824. 

1209-1211—**Plain Metal Bearings with Pure Hydro- 
dynamic Lubrication for Roll Neeks’” Stahl w. 
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1210 Mubiuensacnu, W.: (B.) “Roll-Neck Bearings 
with Running Surfaces on the Roll Neck for 
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For every one of those products that we men- 
tioned, a dollar sign can be applied, and in this 
business, and these days of extreme competition, the 
dollar sign is quite important. 

I know one operation right now that is burning 
toluene because they have no other way of getting 
rid of it, and they are very thankful that it can be 
burned in the boilers. 

The use of blast furnace gas in soaking pits is one 
thing that was not mentioned in the paper but has be- 
come increasingly important and increasingly valuable. 
I think there is one thing we must remember, however, 
that the transportation of blast furnace gas from its 
source at the blast furnace to its point of usage in the 
soaking pits requires large sized iron pipe. This is not 
always simple. If we could locate the soaking pit 
right next to the blast furnace, we could save ourselves 
a lot of gas piping, but that might introduce even worse 
problems. But this is something to think about when 
we integrate a plant. 

We were interested in Mr. Alexander’s comments 
about improvement in blast furnace gas in burning the 
leaner gases in boilers. There is no question that it 
can be done without any difficulty if we approach it and 
accept it in making the design. 

The paper stated that the present 500,000-lb boiler 
burning blast furnace gas around 90 to 100 Btu is 
equivalent to a 1,000,000 lb per hour boiler burning 
oil or pulverized coal. It is Just a question of making 
it a little bit bigger and maybe it will be equivalent to 
a 1,500,000, but if it does the job of burning efficiently, 
there is no problem as we see it. The volume will just 
be larger. 

We certainly agree with Mr. Alexander that, as the 
fuel gets thinner and leaner, we must have more 
reliable fuels as supplementary backup, but again 


this is no problem. A 


Translations 


Large Oil Throughput,”’ pp. 1861-1865. 
1211 Frouuine, J.: (C.) “Roll-Neck Bearings for 
Hydrodynamic Lubrication,” pp. 1805-1867. 

1217 Weepennorst, H.: “Comparative Data for the 
Operation of Open-Hearth Furnaces’? Radex 
Rundschau, 1958, Nov. (7), pp. 348-353. 

1246 IKkazarnovskil, D. S8.: “Ways of Solving the 
Rail Production Problem,’ Stal, 1958, Feb. pp. 
138-144. 

1170 Scuurre, W., et al.: “Organization of Supplies 
and Production and Its Place in Planning and 
Management.”’ I—Economy of Materials, Plan- 
ning of Work, Recording and Signalling Sys- 
tems. Stahl u. Kisen, 1958, Aug. 8, pp. 1045-1064. 
(Abstract J.I.S.1., 1958, Feb., p. 200: The authors 
describe in great detail the internal accounting 
and recording system, including supervision of 
smelting, melting and refining processes and 
the working at the various stages, as used by 
the August-Thyssen-Hutte Duisburg-Hamborn. 
from the metallurgist’s point of view, the 
various card records are of value for statistics. ) 
Part IT of this article is B.I.S.1.T.S. No. 799. 
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by R. M. Sills and G. E. Terwilliger, Metal Rolling & Processing Engineering, 
Industrial Engineering Section, General Electric Co., Schenectady, N. Y. 


Present Status and Trends 
In Data Processing and Programming 
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Figure 1 — In the ordinary regulator, a feedback control 


loop is the basic unit in most modern drive systems. 
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Figure 2 — In recent years a few regulators, such as auto- 
matic gage controls, have been built which directly control 
a product variable. 

Figure 3 — This proposed regulator has an additional data 
logging and computing loop for reprogramming the 
‘*set point’’ or input. 
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THAT do we mean by ‘data processing and pro- 

gramming?” Both of these terms have multiple 
definitions, but here we are talking about some rather 
explicit meanings. We should make clear at the outset 
that we are speaking of “mill” data processing, as op- 
posed to “business” data processing. The former deals 
directly with physical measurements whereas the latter 
is largely concerned with dollars or statistics. 

Since definitions are not worth much unless they are 
given in meaningful terms some illustrations will be 
used. Start first with an ordinary regulator or feedback 
control system, Figure 1, even though by itself it has 
nothing to do with these terms. As the block diagram 
shows, the input, which may be called the ‘‘reference”’ 
or “‘set point,’ is manually set, and is in effect the value 
that we want the regulator to hold. 

The other significant point illustrated here is that, 
in the majority of regulators, the process itself is out- 
side the regulating loop. That is, we are usually not 
regulating a product variable or quality directly, but 
some intermediate quantity such as speed, voltage or 
current. 

In relatively recent years a few regulators have been 
made which actually control a product variable directly. 
In these cases the process has been included within the 
regulating loop. Tension regulators are one such ex- 
ample, and thickness regulators, usually referred to as 
automatic gage control, Figure 2, are another. As the 
diagram indicates, the original regulating loop is nor- 
mally maintained. The new ‘‘process regulator’? simply 
forms an additional loop outside of the first one. 

As we go on to more completely automated systems, 
and especially to more complex processes, it becomes 
desirable or necessary to regulate still more process and 
product quantities, Figure 3. Here we have introduced 
another factor: data logging. Although not confined to 
complicated systems, data logging becomes more im- 
portant on them. By data logging we are referring spe- 
cifically to equipment that records numbers directly, 
that is, it is digital. The output can take many forms, 
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such as typewritten log sheets, punched tape, ete., but 
is always in the form of a number or number code. 

Why is data logging necessary for process variables 
When it was not for the machine variables? There are 
many reasons tor applying data logging equipment, 
but one is most important. If we are to regulate process 
Varlables it is necessary to understand how they are 
related to one another and to machine variables. Data 
logging usually provides the best method of recording 
large amounts of information in such a form that it can 
easily be used to study au process. 

This takes us to the next block shown: the computer 
~ystem. While the data logging system can provide 
much usetul information to many individuals, it does 
hot necessarily provide the information the operator 
needs to optimize his process. This is because the 
relationships between process variables and regulator in- 
puts may be complex, or require calculation or a high 
degree of memory. However, once these relationships 
have been learned a computer can probably be designed 
to perform these functions. 

Figure 3 illustrates vet another function not) men- 
tioned programming. This term is applied to any 
method of replacing manual inputs with predecided 
exactly repeatable inputs. Punched card programming 
is probably the most familiar example. 

Aside from its inherent advantages, programming is 
shown here because the computer may often most 
easily operate by introducing small changes into a 
nominally fixed program. Also, in the evolution of such 
a completely automated system, the programming 
may very likely have been added first. 

At this point a definition, of sorts, has been reached 
for programming and data logging, but data processing 
has not even been mentioned. This will be defined 


broadly, in terms of Figure 3, as encompassing either 


the data logging system or the computer system or both. 
Obviously this is a loose definition, but this is the general 
area referred to when this term is used. 

All of these components, in various combinations, 
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. aulomalic dala processing equipment 
will furnish the information by which 
the necessary process equations can be 
developed for future regulators whose **sel” 
points can then be automatically 


varted to marimize oulpul .. . 


have been used. Up to this time, to our knowledge, 
the outer loop shown in Figure 3 has not been closed. 
This greater ring, the ‘‘ring’’ of the future, promises the 
next great potentiality of automation tighter mahage- 
ment control of process performance. Gains will come 
not in moving the worker farther from the process, but 
in putting management closer. Longer runs at best 
theoretical efficiency, minimum raw material utilization 
with output of acceptable quality—these are assign- 
ments now delegated to process supervisors who too 
often are using information which of necessity has up 
to this time been incomplete since satisfactory data ac- 
cumulation techniques have not been available. 

The ‘“‘ring’’ of the future offers a method for manage- 
ment, facing an era of intense competition, and caught 
in a squeeze between costs and prices, to move forward 
on a logical step by step, profit oriented program to 
achieve optimum process performance. Lower costs 
and higher quality will result. In our nation’s struggle 
to keep ahead economically, and in the individual 
firm’s struggle to match or better his competitors, we 
must look to latest advances in data logging, com- 
puting and programming as they are brought together 
in the “‘ring’”’ of the future. 
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Figure 4— Schematic diagram of sintering plant pro- 
portioning and bed level system. 
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Figure 5—- One problem which must be solved before a 
sintering plant can be completely controlled is the for- 
mulation of process equations. These equations are 
formed from extensive data which must be compiled by a 
data logger as shown here. 


SINTERING PLANT 


\lthough sintering has gained vital importance only 
in recent years, considerable progress has been made 
toward automating it along the lines about which we 
have been speaking 

here are at least two major problems in the control 
of a sintering plant. The first is.concerned with how to 
adjust material flow and machine speed to control bed 
level, burn-through point and proportions of raw ma- 
terials. The problem is caused in part by the long time 
delays inherent in the process, Figure 4. 

Phe conventional solution has been to use a sampling 
system, which is slow because of long delays inherent 
in it. However, a new continuous control system has 
been developed using computer elements and methods. 
\lthough not yet installed, in January, 1959, it was 
expected this new control would effect considerable 
Improvement 

Che second problem is concerned with process COon- 
trol to achieve highest produet quality consistently, 
in spite of variations in raw material composition. 
his is a case of optimization, and requires both a com- 
puter control and a detailed knowledge of the process 
equations. Since these are not now known, the proper 
procedure is to install a data logging system, Figure 5. 

This is now being done on one sintering plant. Ap- 
proximately 65 measurements or input signals will be 
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recorded at regular intervals. In addition, a readout 


“ee 


will occur whenever an ‘“‘off-normal” value occurs on 
any one of a group of selected inputs. It js hoped that 
analysis of the data logging records will provide infor- 
mation to enable better process control to be achieved, 
and ultimately to close one or more process loops 
through a computer. 


BLAST FURNACE 


The next major steelmaking process on which 
progress toward automation has been made is the blast 
furnace. The blast furnace charging system has pro- 
gressed from crude hand methods to the typical semi- 
automatic system used today on most modern high 
capacity furnaces. The basic elements of this system 
are shown in Figure 6. 

The next step taken in automating the blast furnace 
was to add programming of the charging cycle. Since 
program changes are not made frequently, pushbuttons 
are used rather than punched cards or other means. 
A typical arrangement is shown in Figure 7. There are 
currently at least five such programming equipments in 
operation. Figure 8 shows the control panel used. 
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Figure 6— General layout of blast furnace charging 
equipment. 


Figure 7— Because program changes are infrequently 
made, pushbuttons are used rather than punched cards 
for a blast furnace charging control. 
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Figure 8 — Control 
panel of a blast 
furnace charging con- 





Since ore and stone charges are loaded into the skip 
from a scale car, which requires initiation by an oper- 
ator, the present system is not fully automatic. One 
possible arrangement that could be completely auto- 
matic is shown in Figure 9. Here each material is pre- 
weighed as is now done with coke. Then, when a skip 
comes to the pit, the program control automatically 
initiates operation of the conveyor system to charge 
the appropriate material into the skip, after which the 
charge is automatically hoisted and charged into the 
furnace. This system eliminates the scale car and its 
associated problems, and would improve furnace per- 
formance by reducing or eliminating human errors. 

Still further improvements might be made by auto- 
matically changing the charging program to compen- 
sate for variations in raw material analysis. Since at 
Figure 9 — This charging system could be made completely 
automatic. 


trol. 


least some of the process equations are known, it should 
be possible to design a computer to continuously 
modify the charging program in accordance with raw 
material variations, Figure 10. 

The missing links in this system are suitable tech- 
niques which will provide rapid, accurate analysis of all 
the raw materials. Although not yet completely de- 
veloped, considerable progress has been made in the 
area of x-ray analysis. We expect that such equipment 
will be available in the not too distant future. 

We are not implying that these steps should be taken 
without installing data logging. Programming, even 
with a computer, is open loop control, and cannot com- 
pensate for variations that may occur in the process as 
a result of unrecognized variables. Data logging could 
provide a means for detecting and correcting for these 


Figure 10— The blast furnace process may be auto- 
matically optimized in the future if suitable equipment 
can be developed for analyzing the raw materials, which 
will fit into a regulating system. 
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Figure 11 — This data logging system has been proposed 
for an open hearth. 


changes, and perhaps some day closing one or more 
process loops 

This is getting rather far from where we are today, 
and vet is not far bevond what is being done elsewhere. 


OPEN HEARTH FURNACE 


Gna par with the blast furnace in importance to the 
steel industry is the basic open hearth furnace, in which 
80 to 85S per cent of our steel is produced. Tremendous 
dollar savings can result from fractional percentage 
improvements in efficiency. In spite of these facts, 
very little has been done to automate the open hearth 
shop 

\s in so many other areas, the primary need is for 
more precise information. This is recognized by many 
steel companies, and considerable interest is being 
shown in data logging equipment to fill this gap. Typical 
of the data logging systems how being considered is the 
one illustrated in block diagram form in Figure 11. 
This system would record such data as weight and com- 
position of dry materials charged, weight and composi- 
tion of hot metal charged, weight and analysis of heat, 
analysis and time of slag samples, type and quantity of 
ladle additions, weight of each ingot poured, ladle skull 
weight and other pertinent data. 

Because some of the required sensing devices are not 
presently available, some of the data will have to be 
manually inserted. Without a doubt the existence of such 
data logging systems would accelerate development of 
suitable sensing devices. As for blast furnaces, x-ray 
spectrometry and diffraction techniques hold great 
promise 

From the information obtained by data logging, 
process equations can be established to aid in the com- 
putation of theoretically correct charging practice. 
Completely automatic programming, and of course the 
closing of any loops around the process will have to wait 
for automatic charging equipment. As in so many other 
areas, the development of one phase will spur progress 


in other parts of the system 


REVERSING HOT MILL 


In the case of reversing hot mills, as with blast fur- 
naces, the first step toward «a more completely auto- 
mated process has been the addition of programming. 
This seems logical, since many functions may be re- 
peated thousands of times each turn. 

Punched card programming is now a generally ac- 
cepted feature of these mills, and most of those ordered 
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in the last two years have included it. In recognition of 
this acceptance, and the probability that card pro- 
gramming will be used increasingly for some time to 
come, a new static card reader has been designed es- 
pecially for steel mill applications, Figure 12. This 
reader is static by all definitions of the word. That is, 
the card is static when read, the output is in the form 
of maintained signals not requiring external storage, 
and no contacts or other parts move during reading. 
All of these features are obtained by using fluorescent 
lamps and phototransistors for reading. The cards are 
read one row at a time. Thus, a parallel readout of up to 
80 bits, corresponding to up to 20 decimal digits, is ob- 
tained. The readout circuits are designed to feed di- 
rectly into transistor or static switching circuits. 

In spite of its present status we do not mean to imply 
that card programming alone is the final answer. Many 
mills cannot use a fixed program for a given product 
even though the nominal entering ingot size is fixed. 
Variations from nominal size, temperature variations, 
even composition and surface may require modifica- 
tions to the program. 

Several methods have been considered to provide for 
these modifications. The first is to increase the number 
of stored programs sufficiently so that there is one to 
cover every situation likely to arise. If punched cards 
are the storage medium this could become ungainly. 
A very large number of programs could easily be stored 
on a magnetic drum, and made quickly available at the 
press of a button. This would still leave the problem of 
selecting the proper program for each ingot. 

Another method is to make provision in the program 
control for manual modification, particularly of the 
first few passes or the last pass. This might combine the 
advantages of manual and programmed control, but 
obviously leaves much to be desired. 

Remembering the solution that has been indicated 
for so many other processes, the logical step would 
seem to be to use a computer. This could either modify 


Figure 12 — Static card reader for reversing mill pro- 
grammer. 








Iron and Steel Engineer, August, 1959 











avTomarTic 
GAGE CONTROL 





SCREWDOWNS 


; 
; 


| ON OR OFF GAGE SIGNAL 
LENGTH PULSES 


( SP yn a 














PRE-PUNCHED CARD CONTAINS. | = 


X-RAY GAGE PRESET DATA AND 
COIL IDENTIFICATION DATA 


READER 


Figure 13— Tandem cold mill programming and data 


legging system. 


a predetermined program, or actually caleulate a pro- 
gram step-by-step as rolling proceeded. 

There is no question but that the computing tech- 
niques that would be required are available today and 
in use in industry. The problem is how to replace the 
senses and judgment of the roller. Sensing devices are 
either available or can be developed, but a computer 
cannot have judgment as we think of it in human terms. 
That is, it must be told ahead of time exactly what to 
do under any given combination of circumstances. 
Since this would be an extremely difficult job, we will 
probably choose instead to rely on empirical equations. 
To develop the necessary equations we once again will 
have to revert to data logging. 

While a computer controlled reversing hot mill will 
be a difficult job, it does not appear to be impossible 
or even impractical, and work is being done in this 
direction. 


TANDEM HOT AND COLD STRIP MILLS 


After the reversing hot mill there are a large variety 
of processes, depending on the end product. This dis- 
cussion will be confined to tinplate, not only because it 
is an important product, but also because more progress 
toward automation has been made in this field. Much 
of what follows is applicable to many other flat rolled 
products. 

As was indicated at the beginning of the paper, auto- 
matic gage control is in reality a process control. These 
controls have been included on all new tandem cold 
mills purchased by the steel industry in the past two 
vears or so. While improvements are being made, it 
should be safe to say that automatic gage control is now 
an accepted part of these mills. 
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Tandem hot strip mills present more difficult prob- 
lems, and gage control has thus not progressed as far. 
However, at least one gage control system has been in- 
stalled on one of these mills, and more are In process or 
being considered. There is little doubt that these will 
become an accepted in fact necessary-—part of such 
mills. 

The next step that has been taken is the application 
of a programming and data logging system to a tandem 
cold mill, Figure 13. This system has been described 
before,!* so it will not be covered in detail here. In brief, 
it provides punched card programming, for two x-ray 
gages and gage controls, and a readout to punched tape 
and a typewriter of identification data, rolling times, 
downtimes, location of off-gage strip and coil weight. 

Since this equipment has been in operation only a 
few months, it is too early to evaluate it. There seems 
little question but what the logged data will provide the 
knowledge necessary to improve over-all mill per- 
formance. The data collected also serves important 
record keeping purposes. This of course could be said 
of any of the data logging systems mentioned. 

While this tandem cold mill installation includes 
programming, it does not program any functions of the 
mill itself. It has been designed so that programming of 
screws, for example, could be added, if this should 
prove desirable in the future. This function could be 
extremely worthwhile on a hot mill where there is little 
time between different schedules. In fact, serewdown 
programming, using pushbuttons, has been added to 
one hot strip mill. Speed programming could be added, 
and both could be programmed from punched cards. 


* Numbers refer to appropriate reference in Bibliography. 
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The dollar volume of product produced on tandem 
mills is so great that small improvements in output can 
often justify expenditure of considerable sums. 


ANNEALING LINES 


A high proportion of the time and capital equipment 
required for producing strip products is tied up in 
heating and cooling. This is one reason for the present 
rapid increase in continuous annealing. 

What is the optimum temperature distribution 
through the furnace? What causes variations in the 
degree of anneal obtained? How can the controls be 
adjusted to minimize waste caused by speed or size 
changes? Can computer control determine these an- 
swers and provide optimum control, as well as eliminate 
the need for a large number of individual controls and 
recorders? We hope that answers to these questions and 
others will be obtained from a data logging and cum- 
puting system now being built for one of the steel com- 
panies. It is too early to state Just what such a system 
can accomplish, but there is every reason to believe 
that the rensonimng applied to other processes will be 


valid here. 
TINNING LINES 


The final process to be covered is the electrolytic 
tinning line. The present major requirement is for means 
to rapidly log data, in readily usable form, on strip 
quality This need is occasioned by the trend toward 
shipping tinplate in coil form, direct from the tinning 
line 

One such system has been previously described. 
Although this equipment has just recently gone into 
service, several other improved systems are how under 
construction 

The most important improvement has been the use 
of «a magnetic drum, Figure 14. This one relatively 
small and simple device, in conjunction with a minimum 
amount of transistor circuitry, provides the functions of 
a shift register to bring the signals into correspondence 
with the strip, counters for each of the various defects 
and a buffer storage for the total counts during readout. 


Figure 14— This 8-in. diam, 2-in. long magnetic drum 
provides a shift register to bring the signals into corre- 
spondence with the strip, provides counters for each of 
the defects, and a buffer storage for the total counts 
during readout. 
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Figure 15 — Block diagram of automatic tinplate inspec- 
tion data processing equipment. 





















































In addition to greatly simplifying the circuitry, the 
magnetic drum provides many other improvements. 
For example, with very little additional circuitry it 
makes it possible to provide dual channels, Figure 15, 
for counting and storage, with continuous cross- 
checking. If a failure occurs in one channel, the infor- 
mation is not lost, and the defective channel can be re- 
paired while the other one is in use. This should vir- 
tually eliminate downtimes due to equipment failure. 

This same drum, incidentally, is used in both the 
sintering plant and annealing line data loggers and com- 
puters mentioned earlier. It is such a versatile device 
that we predict it will find its way into many more 
data processing systems in the steel industry. 


PLANNING FOR THE “‘RING”’ OF THE FUTURE 


The discussion of devices and techniques for data 
processing have been intentionally minimized. This is a 
rapidly changing field in which it is very difficult for 
those not specializing in it to keep well informed. The 
users should understand enough of devices and tech- 
niques to judge their suitability to the job to be done, 
their relative reliability and ease of maintenance and 
their flexibility for the modifications that will inevitably 
be required in such a new field. 

On the other hand, it is most important that the 
users, who are naturally the most familiar with their 
processes and problems, be aware of the kinds of jobs 
these techniques are capable of performing, and be 
constantly alert to places they can be used to advantage. 
The joint efforts of the steel mills and the electrical 
manufacturers can keep up with the ever increasing 
needs for higher production and lower costs. 

By the proper application of available electrical data 
processing and programming equipment to steel mill 
equipments, a step by step, logical approach to the 
“ring” of the future will develop throughout the mill. 
Areas of automation will develop, each working toward 
an over-all system to include the entire steel plant. 
Such a system will enable efficient management con- 
trol, allowing decisions to be based on up-to-date 
information. 
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naces, Indiana Harbor Works, Inland Steel Co., East 
Chicago, Ind. 


Clyde A. Roberts, Jr., Chief Engineer, Structural Div., 
Phoenix Steel Corp., Phoenixville, Pa. 


“Blowing Methods in Steelmaking,” by G. M. Yocom, Assistant to 
General Manager, and L. Xidis, Steubenville Works, Wheeling 
Steel Corp., Steubenville, Ohio 


“Filtering Air for Steel Mills,"” by C. D. Wright, Steel Mill Application 
Specialist, Air Filter Div., American Air Filter Co. Inc., Louisville, 
Ky. 


“Experience in Cleaning Blast Furnace Gas with the Orifice Washer," 
by G. E. Reid, Utility Engineer, Steam Efficiency & Combustion 
Dept., Pittsburgh Works Div., Jones & Laughlin Steel Corp., 
Piitsburgh, Pa. 





2:00 pm—ROLLING MILL SESSION— 
Crystal Room 


Chairmen: D. C. Horsman, Plant Superintendent, Continental Stee! 
Corp., Kokomo, Ind 
R. P. Schuler, Manager, North Mills, Indiana Harbor Works, 
Inland Steel Co., East Chicago, Ind. 


"Material and Design Defects in Forged Steel Rolis,"”" by A. A. Bradd, 
Coordinator of Rolls, Midvale-Heppenstall Co., Nicetown, Phila- 
delphia, Pa 


"Sandwich Rolling,” by H. S. Orr, Project Development Engineer, 
Rolling Mills, United States Steel Corp., Pittsburgh, Pa., and 
Frank R. Romeo, General Foreman, Sheet and Stainless, Home- 
stead District Works, United States Steel Corp., Munhall, Pa. 


"Salient Features of Armco'’s New Hot Strip Mill, Butler Works,” by 
Cyril H. Roberts, Supervising Mechanical Engineer, and Thomas 
M. Kilgo, Senior Electrical Engineer, Butler Works, Armco Steel 
Corp., Butler, Pa. 


7:00 pm—FORMAL DINNER—Ball Room 
10:00 pm—DANCE—Ball Room 
THURSDAY, OCTOBER 1 


8:30 am—INSPECTION TRIP— 


To Indiana Harbor Works, Inland Steel Co., East Chicago, Ind 
Buses for the Inspection Trip will leave from the Hotel Sherman. 


Trip will cover important facilities of the plant, particularly those 
installed since the War. Trip is restricted to citizens of the United 
States and Canada. No ladies are permitted. 


A limit of 500 is set for the trip. Priority on tickets will be given in 
the order that ticket applications are received. Checks must accom- 
pany trip reservations 


Chicago skyline looking northwest from Lake Michigan 











LADIES PROGRAM 


Ladies Headquarters and Registration— 
Parlor L Hotel Sherman 


Monday, September 28... .Coffee—9 am to 12 m 
Parlor L 
Hotel Sherman 





Tea—3 pm 
Yacht Club 


Tuesday, September 29....Luncheon 12:30 pm 
The Kungsholm 


Honorary Chairwoman: Mrs. Emil Kern 
Honcrary Vice Chairwoman: Mrs. E. O. Krueger 
General Chairwoman: Mrs. F. H. Gill 


Assistant General Chairwoman: Mrs. R. E. Dubois 


To partially cover costs, a flat registration charge of $5.00 will be 
made which will cover all ladies activities except the formal dinner on 
Wednesday evening. This must be paid on registering, when tickets 
will be issued for these events. 


AISE Annual Convention will be held regard- 
less of steel strike status. In the event the 
strike is on, the inspection trip through Inland 
Steel Co. will be cancelled. If the strike is 
settled and the plants are just starting up at the 
time of the Convention, status of trip will be 
announced at the convention. 
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Figure 1 — Over-all view of No. 2 piercer from entry side 
at new automatic seamless mill at Sault Ste. Marie, 
Ontario. 


n Pipe And Tube Mill Machinery 


by Dieter Hancke, Vice President—Sales 


and Robert Hartenstein, Vice President—Engineering, Mannesmann-Meer, Inc., Youngstown, Ohio 


ye the somewhat careless spectator, it must seem 
. that today the tube industrv is living in a rather dull 
age. While in other fields of metal forming and rolling 
continuous processes turn out products at fantastic 
speeds, pipe is still made by three basic and compara- 
tively slow methods, two of which are also necessarily 
discontinuous—the old reliable piercing process and 
the method of piercing and subsequent extrusion of 
solid billets into pipe--while the third process, tube 
welding, has only rather recently begun to deserve the 
classification of being truly continuous. 

This fact is certainly very disconcerting for voung 
and ambitious engineers and operators who dream of 





Vew developments in the fields of 
seamless tube and stretch reducing 
mills and pipe finishing equipment 
merit consideration tn design of new 
mills and for modernization of old 


units. 
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nothing less than the invention of an entirely new 
process for making tubes. One can, of course, not claim 
that it is impossible. The facts, however, do not bear 
out a high rate of probability of such revolutionary 
ideas to be substantiated—rotary piercing of solid 
billets came about in 1886, extrusion of solid billets 
was tried as early as 1836, the automatic plug mill was 
born in 1903, the first pilger mill was operated in 1892, 
the first attempt at what today is called continuous 
rolling over a mandrel bar was made in 1889, the first 
push bench was built in 1892 and it is an accepted fact 
that forming and brazing of strip into pipe and sub- 
sequent cold drawing was done long before the first 
seamless shell was ever pierced. 

Since the glorious 90’s, therefore, development in 
the tube industry has pretty much been a continuous 
re-application of known principles in a variety of 
combinations and with an ever-increasing degree of 
refinement rather than a succession of revolutionary 
steps from new process to new process. 

Despite the fact that piercing mills today may 
appear pretty much like their 35-year-old predecessors, 
quite a few design improvements have gone into them. 
Not only do they pack more power relatively to roll 
diameters and billet size for higher piercing speeds, but 
they have also been designed all over for fast size 
changes, pass setup and tool changes. Figure 1 is an 
over-all view of No. 2 piercer from the entry side at a 
new automatic seamless mill at Sault Ste. Marie, 
Ontario. In this presentation, however, it is not intended 
to stress the various features of this type of piercing 


83 



























































Figure 2—An_as- 
sembly and exploded 
view of a piercing mill 
universal joint spin- 
dle coupling. 





mill but rather to deal with a specific point of piercing 
mill design. From both the designer’s and operator’s 
point of view it is highly desirable to have a piercer 
spindle coupling which permits the rolls of the mill to 
be dressed down to an economical minimum size and 
still to be able to pierce the smallest size billet as well as 
a coupling which permits rapid changing of the slipper 
brasses and quick disengagement for roll assembly 
changes. The conventional spade type coupling design 
has certain limitations with respect to each of these 
points. Figure 2 shows in assembly and in an exploded 
view the type of coupling used on both piercers at 
Mannesmann Tube Co. The body of the coupling arbor 
is machined from forged steel and welded to the spindle 
shaft. The coupling head has four semi-cylindrical 
surfaces which are 90 degrees opposed to each other. 
These surfaces are hardened and mount four slipper 
brasses which on the inside match the coupling head and 
on the outside bear flat against the inner surface of the 
coupling sleeve. Slippers can be changed simply by 
pulling the locking pin and sliding the coupling sleeve 
back over the spindle shaft. All slippers are individually 
lubricated from the point of spindle support. The 
relative size of this coupling versus a spade coupling can 
best be conceived by comparing mentally the com- 
ponents of the coupling with the spindle shaft diameter. 

The torque capacity at 99 rpm with a 4000-hp 
300 per cent pull-out torque synchronous motor 
against 32-in. minimum roll diameter is 480,000 ft-lb at 
an outside diameter of 26 in. This type of coupling has 
also been successfully used on pilger mills and plug 
mills. 

For many years tube mill designers have considered 
the desirability of a single groove plug mill whereby it 
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would be possible to change the entire mill against a 
second one which was previously setup in a manner 
similar to that used on sizing and reducing mills. 
The first of such plug mills is installed at Mannesmann 
Tube Co. at Sault Ste. Marie and incorporates many 
features unknown to the conventional plug mill. 

As can be partially seen in Figure 3 this mill consists 
of a heavy cast steel C-frame designed to mount 2-roll 
carriers on horizontal shafts through the main body of 
the frame. The bottom roll is fixed in its elevation 
relationship by spacers and hydraulic cylinders whereas 
the top roll is normally held in the up or pass-open 
position by separate hydraulic cylinders. The closing of 
the pass is accomplished by an air cylinder actuating a 
cam and forcing the top roll down against its hydraulic 
system. 

Each of the rolls is independently driven by its own 
2250-hp d-c motor with a speed range from 70 to 160 
rpm providing the mill with its basic production feature, 
namely, acceleration. In other words, the mill “hooks 
in’ at a base speed of approximately 90 rpm and then, 
with the pipe in the rolls, accelerates to a maximum 
rolling speed of 160 rpm. This cuts the total rolling 
time for pass No. 2 on API length Range III to approx- 
imately two seconds. 

The stripper rolls of this mill are also mounted in a 
C-frame type interchangeable stand which as in the 
case of the main stand is anchored to the mill base by 
hydraulic wedging devices. The combination of C- 
frames and hydraulic wedges permits the rapid inter- 
change of stands with those previously setup on the 
floor in an anticipated time of approximately 30 
minutes. 

To keep within this size changing time the mandrel 
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bed of the mill consists of V-shaped troughs actuated by 
a wedge system for size setup purposes and a hydrau- 
lically actuated lever system to facilitate opening of the 
top guides for bar changes. 

On the receiving table of the mill, a new device for 
indexing the pipe 90 degrees bet ween passes is provided. 
This equipment consists of three stands of cross rolls 
which are individually driven and moved into and out 
of the inlet trough by air cylinders. These units have also 
contributed substantially to the over-all reduction in 
rolling time, which has finally shifted the production 
bottleneck away from the plug mill. 

Of the recent improvements in reeler design most 
features are common with the piercing mill develop- 
ments. In one respect, however, the reelers at Mannes- 
mann Tube Co., which are shown here in Figure 4, 
differ considerably from previous designs. The in- 
dividual roll drive, which has been pioneered in Europe 
on reelers and even on small piercing mills, employs 
commercial universal joint spindles with anti-friction 
bearing cross joints. Each roll is driven from its lower 
end by a 400-hp, 720-rpm synchronous motor with an 
intermediate gear reducer. In the more than one year of 
operation of this equipment, drives and spindles have 
required no maintenance whatsoever, and it is expected 
that the use of individual reeler roll drives will set a 
pattern for American mills. 

Hot sizing mills also have come a long way in the 
past years. Figure 5 shows the 7-stand sizing mill at 
Mannesmann Tube Co. for rolling seamless casing and 
line pipe from 41% to 10%4 in. diameter. The C-frame 
type design permits the provision of a mechanical 
stand changing device for use when roll stands have to 
be removed or interchanged for mill schedule changes. 
In essence, the rolls are mounted and alined in their 
individual stands on the floor in preparation for opera- 
tion. Then the stands are loaded on a truck which 
transports them to a position in line with their respec- 
tive places in the mill. The stand changing device then 
pushes all stands into the mill frame on machined 
guide ways by providing common lateral motion. The 
gear couplings for all horizontal roll drive spindles 
automatically engage during the last portion of the 
stand travel. Then hydraulic latches clamp the stands 
solidly to the mill frame while air cylinders lower the 
gear coupling halves of the vertical roll drive spindles in- 
to place. All stands are herewith lined up, requiring no 
further adjustment, and the mill is ready for operation. 

The reverse procedure is used for removing roll 
stands from the mill, and it is of course possible to 
change all or any combination of stands. The total 
time required to execute any given size change is less 
than 30 minutes. 

Figure 6 shows another sizing mill which has gone 
into operation recently. This mill also has seven stands 
and is driven by individual 100-hp, 575 to 1150-rpm d-c 
motors to roll seamless pipe and heavy wall mechanical 
tubular products from 3 to 8 in. diameter. The arrange- 
ment of the drive spindles from the rear and from 
above makes all gear boxes easily accessible and keeps 
water, scale and other annoying matter such as grease 
and oil away from all drive components. This mill 
again is provided with the fast stand changing device 
and self-alining stand positioning. The roll screwdown 
is effected by interconnected eccentric roll neck bearing 
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Figure 3— On this single-groove plug mill it is possible 
to change the entire mill with a second one which is 
previously set up in a manner similar to that used on 
sizing and reducing mills. 





Figure 4— This mill has individual reeler roll drives. 


Figure 5— This 7-stand sizing mill rolls seamless casing 
and line pipe from 414 to 1034 in. diameter. 
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Figure 6— Seven-stand mill with individual motors to 
roil seamless pipe and heavy wall mechanical tubular 
products. 


sleeves such that no matter how many pass adjustments 
the operator makes, the mill alinement is positively 
maintained, 

The familiar typical C-frame design with the stand 
changing device and automatic stand coupling and 
alinement is recognizable in Figure 7 which shows a 
12-stand 3-roll type reducing mill with 12-in. roll 
diameter and 12-in. stand spacing. The mill is used to 
handle a highly irregular schedule pattern of various 
types of seamless tubing from 3!'5-in. maximum diam- 
eter in going to about I-in. finished diameter. Figure 7 
shows the unusually close stand spacing and how the 
roll stands are clamped hydraulically from an above 
forward direction to provide automatic pass alinement. 

The installation at Lone Star Steel Co. is the advent 
of the combination of stretch reducing mill and electric 
resistance weld mill in this country. More than five 
years of operating experience with this type of combin- 
ation in Europe have shown that fully normalized 
electric weld pipe can be produced at rates and at cost 
figures equivalent to the most advanced continuous 
butt weld mills. In fact, the consistently growing 
number of installations of this type has pretty much 
taken over the field. There are now eight plants oper- 
ating in Europe and one in Mexico, and at least three 
new installations are under way, and this all in the size 
range from *®¢ to 4 in. which has been an almost ex- 
clusive domain of the continuous butt weld mill. 

Lone Star Steel Co.’s new stretch reducing mill is yet 
another step forward since it does project the concep- 
tion of continuous production into the field of larger 
diameters and, quite more important, into the field of 
high product quality, in Lone Star’s case API casing, 
line pipe and tubing. The inherently high production 
capacity of the electric resistance welder, particularly 
for high quality pipe, can be explored to its full extent 
only under the following conditions: 

|. Since welding speed at given transformer capacity 
is a function of wall thickness, maximum tonnage 
output is equivalent to the largest pipe diameter. 

2. The larger in diameter the pipe, the easier a good 
job of inside flash removal can be done. 

3. Since frequent or even occasional size changes not 
only mean considerable downtime for tooling change, 
but also result in a certain start-up and adjustment 
period afterward before an optimum weld is attained, 
there should be as few size changes as possible. 
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If one recognizes these conditions, one can immedi- 
ately stipulate that everything which permits the welder 
to be operated continuously, eight hours a turn, at the 
largest possible size, with the heaviest possible wall and 
with no size changes whatsoever, must result in lowest 
possible conversion cost and the highest possible 
product quality. Now this is precisely what the stretch 
reducing mill does. In Lone Star’s case this stretch 
reducing mill can reduce 55¢ x 0.244-in. wall to 2%¢ x 
0.190-in. wall, or 65¢ x 0.265-in. wall to 23¢ x 0.190-in. 
wall, or 5°¢ x 0.188-in. wall to 2%¢ x 0.154-in. wall, with 
still some reserves left for wall corrections. Any size 
change, even those involving all stands, can be executed 
in less than 30 minutes, and the first pipe leaving the 
mill after the performance of a size change is right there 
where the wall belongs. 

Figure 8 shows this stretch reducing mill. The 3-roll 
stand assemblies are easily recognizable. The C-frame 
design permits the arrangement of the mechanical 
stand changing device in front of the mill and provides 
visibility and exceptional accessibility to the mill. 
The exact positioning of the stands in the mill frame and 
the coupling procedure between roll stands and mill 
drive is fully automatic and takes place with the 
operation of the stand changing device. It may be 
pointed out that this mill leaves only the stand speeds 
for the operator to play with—alinement comes with 
the C-frame design, and there is no roll adjustment 


whatsoever. 
Operational results of the hydro-mechanical mill 
drive has fulfilled all promises. These include the 





~ 
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Figure 7 — The 12 stands of this 3-roll type reducing mill 
are spaced only 12 in. apart. 


Figure 8 — Size changes are executed in not more than 
30 minutes on the stretch-reducing mill. 
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absence of practically any maintenance of the hydraulic 
units. However, unique characteristic of this 
drive deserves to be again commented on because it 
offered the possibility of fully exploring the advantages 
of a newly developed device which does provide a 
constant and accurate wall reading of the stretch- 
reduced pipe during the rolling process. 

Strip mill operators appreciate the help they get 
from x-ray gages which furnish them constant on-the- 
spot information of what in effect they are doing on their 
mill. So far, such a device was missing in the tube in- 
dustry which particularly distressing fast 
continuous butt weld mills and othef semi-continuous 
stretch mill operations where tons of off-gage wall pipe 
can be produced before one even knows that some- 


one 


was on 


thing is wrong. 

Some steps have been taken recently to apply x-ray 
gages to pipe and to get an average wall reading. 
The way, however, in which this problem was tackled 
at Lone Star Steel’s stretch reducing mill, is so simple 
that one is almost ashamed to pass it off as a develop- 
ment. Figure 9 shows a sketch of what is called an 
elongation measuring device. If ingoing diameter, 
ingoing wall and outgoing diameter are known, then the 
measured elongation of the pipe in the stretch reducing 
mill must produce the outgoing wall thickness. The 
whole thing is done by feeding tach-generator signals 
from two measuring wheels immediately ahead of and 


behind the mill into a differential instrument which 
indicates elongation or, if desired, wall thickness 


directly. The mill operator now has two push buttons 
with which he can to the instrument 
reading—increase or decrease the over-all speed ratio 
progression of all mill stands, and so bring his elongation 
to exactly where it ought to be—this all, of course, 
while the pipe is in the mill. This so-called co-adjust- 
ment of all stand speeds is a by-product of the hydro- 
mechanical mill drive, and it is not entirely incon- 
ceivable to equip the differential elongation indicator 
with two contacts, set a permissible wall tolerance, 
wire the contacts into the co-adjustment, and have a 
self-regulating mill. 

Unavoidably, there are, of course, certain limitations 
to the production capacity of the combination of 
welder and stretch reducing mill. Every foot increase in 
welding speed produces a considerable headache for the 
equipment designer. Not that the stretch reducing mill 


according 
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Figure 9 — Schematic 
drawing of elongation 
measuring device. 


is limited in speed-—quite contrary, more speed is 
desirable since it means less spread of physical proper- 
ties and deformation inefficiency throughout the mill 
because of less temperature differential. But the pipe 
leaving the mill has to be cut on the fly. And the flying 
saw is the true bottleneck of the whole affair. 

Now, almost all of us are familiar with the develop- 
ment of flying saws for continuous butt-weld mills 
during recent years which have made possible delivery 
speeds in excess of 1200 fpm out of the reducing mill 
portion of the continuous weld mill. This, in itself, is an 
excellent achievement which deserves to be highly 
complimented. Unfortunately, semi-continuous oper- 
ation of stretch reducing mills—-and such is the case 
with all seamless or welding mills with the sole exception 
of continuous weld mills—provides an added incon- 
venience in the form of the desirability of cutting not 
only when pipe is there, but also of being ready to cut 
whenever the pipe emerges out of the mill, which is, of 
course, rather unpredictable. 

Without wanting to stipulate ready-made 
clusions, it is, however, obvious that the problem of 
dealing with speed alone has led to the design of con- 
tinuously running flying saws which are, consequently, 
highly sensitive to speed fluctuations of the pipe to be 
cut and particularly to all interruptions of the contin- 
uous operation on which their design concept is based. 
This results in a certain inaccuracy of the repetitive 
length of cut and a totally unpredictable location of the 
first cut on a pipe which just comes out of the stretch 
mill. A solution of the problem to design a saw which 
could efficiently cope with speed fluctuations and dis- 
continuity had, therefore, to be sought on the other 
tack. The flying saw at Lone Star Steel Co. is an ex- 
ample of this new design concept. This type of flying 
saw operates discontinuously, that means, it stops 
completely after each cut and starts for the next cut 
whenever the signal is given. Highly accurate measuring 
of pipe speed and continuous speed signal transmission 
assure instantaneous reaction of the rectifier control for 
the saw carriage drive to any speed variation or flue- 
tuation, and the signal for any cut—front end or full 
length—is given by the pipe itself. This means that the 
portion of pipe which has passed under the saw before 
the saw starts for the cut has, in effect, been measured 
in length from the centerline of the saw to the position 
of the cut signal limit switch in the saw outlet conveyor 


con- 
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Figure 10 — This saw at Lone Star Steel Co. is rated 700- 
fpm top speed. 


when the signal for the saw to start for the cut is given. 
This then, in turn, means that any deviation in time 
from the predetermined fraction of a second, which is 
necessary to accelerate the saw downward for the cut, 
will have an influence only on the portion of pipe which 
passes under the saw during this acceleration time, and 
that, since this portion of pipe is only a fraction of the 
total length to be cut off, the accuracy of length of cut 
is inherently very high with this type of saw. Although 
the saw at Lone Star Steel Co., which is shown in 
Figure 10, is rated at 700-fpm top speed, a number of 
similar saws in other installations abroad operate at 
top speeds in excess of 1200 fpm with a repetitive 
accuracy of cut of plus, minus |, in. regardless of the 
length of cut. This is, of course, also valid for the 
front crop end which can be cut at any desired length. 
The length of cut is variable during operation, and the 
quality of cut in combination with the accuracy in 
length is such that API tubing, for instance, can go 
right to the upsetter, and that standard pipe needs only 
to be chamfered before being processed on multiple 
tube testers at the rate of six or eight tubes at a time. 
There have been some new advances in the field of 
cold working of tubes. One of these developments came 
about quite by accident when it was discovered that a 
rotary straightener of a design which in itself is about 
ten years old is excellently suited for rotary straighten- 
ing of tubing with externally upset ends. This operation 
has been performed for some time in the tube industry 
in a rather left-handed fashion on straighteners of the 
well known design which employs two driven rolls and 


Figure 11—A 60-hp, 2-speed motor drives this 165/330- 
fpm straightener. 
































three opposed idler rolls, all of hyperbolical shape. 
To let the upset ends pass through this straightener, 
the two idler rolls, which are opposite of the two driven 
rolls, had to be retracted so that the actual straighten- 
ing was performed by only three rolls in an arrangement 
similar to the way the platens are positioned on a 
straightening press. Because of the absence of the 
guiding effect of the two retracted rolls, the idler 
pressure roll had to be set much more into the pass line 
to accomplish any deformation exceeding the yield 
point. As a result, the tubing goes through the straight- 
ener “banana” fashion, and, particularly on vertical 
straighteners, gets away from the inlet and outlet 
table by going into the straightener downhill and 
coming out uphill. This results in excessive whipping of 
the ingoing unstraightened position and_ therefore 
imposes a limitation on straightening speed. At the 
same time, it was found that a rather high number of the 
tubing thus straightened required another straightening 
pass involving inconvenient additional material han- 
dling and a further limitation of the number of pieces 
straightened in any given time. 

The vertical rotary straightener used now for straight- 
ening of both upset and plain end tubing has seven 
skewed rolls of which the two lower rolls are driven, and 
five idling pressure rolls are arranged in-line opposing the 
lower rolls. The straightener shown in Figure 11 has a 
size range from 34 to 4-in. outside diameter and is 
driven by a 60-hp 2-speed motor with straightening 
speeds of 165 and 330 fpm. Externally upset API and 
other tubing from 27¢ in. size on down has been 
successfully straightened in one pass operation with an 
average of 4 per cent reject for restraightening because 
of upset end hooks not being fully eliminated. 

Figure 12 shows how, on this type of straightener, 
the rolls are arranged. Diagram A shows the standard 
arrangement when straightening plain end pipe. The 
tube is subjected to three peak bending moments each 
of which can be adjusted to just exceed the yield point. 
Diagram B shows the roll arrangement when straight- 
ening upset tubing. The retraction of both guide rolls 
to let the upset ends pass does not in any way influence 
the threefold straightening action. Contrary to the 
3-roll arrangement described before, the tube goes into 
the straightener uphill and leaves it downhill, therefore 
having positive contact with approach and outlet 
table and consequently running very smoothly without 
any whipping. Diagram C shows how the upset end 
threads its way through the straightener, and shows 
also the limitations of size range imposed by the 
condition that the total length of the upset portion of 
the pipe must not exceed the center distance of the rolls. 

Since all five top rolls are interconnected to a common 
point of serewdown adjustment, and since the angular- 
ity adjustment for each top roll in relation to its vertical 
position is automatic and built into the screwdown 
arrangement, straightener setup for any given size is 
very easy. Each top roll can, of course, be disconnected 
from the common screwdown arrangement for individ- 
ual adjustment when necessary. 

The 3-roll design of reducing mills, which was 
described before in this paper, has made two successful 
debuts in the cold reduction of steel pipe. One mill, 
with three stands, as shown in Figure 13, is used for 
resizing seamless pipe after heat treatment. The mill 
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has 24-in. diameter rolls in three stands spaced 24 in. 
apart and can cold size up to 1034 in. diameter pipe 
with yield strengths of 120,000 psi and higher. The 
3-roll design, having no roll adjustment, permits very 
rigid roll neck bearing construction which is important 
because of the high compression forces necessary for 
cold reduction. The mill is equipped with the fast 
size change device described before which allows one to 
exchange all roll stands and to be ready again for oper- 
ation in less than 20 minutes. 

A solidly geared drive with automatic roll stand 
couplings and a 225-hp, a-e induction motor provides 
rolling speeds from 100 fpm for 10%4 in. pipe to 145 fpm 
for 23¢ in. tubing. 

Another mill of the same basic design principle 
is employed for the cold reduction of tubing. This mill 
has five stands of the 3-roll design with 16-in. roll 
diameter, the stands being spaced 16-in. apart. Hard- 
ened alloy steel rolls are used, which are ground in the 
same fashion as chilled cast iron rolls are machined for 
standard reducing and stretch reducing mill practice. 
Here again, the mill is not long enough in operation yet 
to have reliable roll life data available. The total 
diameter reduction accomplished on this mill is in 
excess of 3 per cent. Five individual variable speed d-c 
motors with a total of 900 hp permit cold rolling of 
23¢ in. tubing with 60,000-psi yield strength at speeds 
of approximately 600 fpm. It is expected that the close 
stand spacing, together with the positive stand aline- 
ment and the absence of any possibility of roll adjust- 
ment provided with this type of mill, will substantially 
shorten the front end hooks which are common with 
conventional cold sizing mills and will, therefore, 
result in a material reduction of yield losses. 
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= UPSET TUBING 


Figure 12—Schema- 
tic diagram of op- 
eration of 7-roll, ver- 
tical straightener on 
plain end pipe and ex- 
ternally upset tubing. 


PASS OF UPSET 
TUBING FRONT END 
THROUGH ROLL SET 


A rather decisive step forward has been made in 
another field of cold reduction of steel and nonferrous 
tubing. Everyone who ever had any dealings with tube 
reducers or, as they are called in Europe, with cold pilger 
mills, has had pretty much the same thought when 
looking at the tube coming out of these machines: 
“Tf they would only go faster!’ Today they do go 
faster, in fact, about twice as fast. The prototype of 
such a cold pilger mill with a mechanically compensated 
drive has been in operation for a little more than two 
years, mostly on stainless steels, and since then, eleven 
more cold pilger mills in the sizes 2144, 31% and 4! in. 
plus one 61% in. and one 814-in. machine with this 
drive, went into operation or have been delivered. 
These machines are running at speeds of 180 cycles per 
minute for the 24% and 31% in. mill and at 150 cycles per 


Figure 13 — This 3-roll reducing mill is used for resizing 
seamless pipe after heat treatment. 
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Figure 14— This prototype 2!4-in. mill has a compensated 
drive. 


minute for the 4! 5 in. mill. The 8% in. mill is designed 
for 70 cycles per minute and there is little doubt that 
it will run at that speed. Further refinements are ex- 
pected to bring the 2!5 and 3!4-in. machines into the 
200 cycle per minute range 

Figure 14 shows the prototype machine, a 2'%-in. 
mill, with the compensated drive, consisting of two 
reciprocating Masses opposing the roll housing which are 
connected to the crankshaft at points approximately 
90 degrees off-set against the connecting rods which 
move the roll housing. Figure 15 shows parts of the 
approach table and the feeding and turning mechanism 
of a 4'5-in. mechanically compensated machine. 

In eyeing the obvious result of this design, that is, 
the much higher operating speed and therefore higher 
output and reduced production costs, one must not 
overlook a probably equally important gain. The 
compensation of the rolling forces and the compara- 
tively much higher acceleration and deceleration forces 
with their annoying habit of reversing twice for every 
cycle could be accomplished in a way which produced 
an always positive flow of power from the drive into the 
machine. This elimination of torque reversal finally 
enabled the designer to extricate himself from the 
vicious problem eyele of higher speed resulting in more 
inertia, resulting in higher forces, resulting in more 
maintenance, requiring heavier design, with higher 
masses and therefore reduction in speed—and so on 
repeatedly. The result is a surprisingly heavy machine 
operating at high speed accompanied by the drastic cut 


Figure 15 — Parts of the approach table and the feeding 
and turning mechanism of a 4! in. mechanically com- 
pensated machine. 
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in maintenance requirements which has been so long 
awaited by cold pilger mill operators. An indication of 
what is going on in these new machines is provided by 
the drive ratings—the 214-in. machine comes with a 
175-hp motor, the 31-in. machine with a 300-hp motor, 
the 414-in. machine with a 400-hp motor, the 6!¢-in. 
machine with a 600-hp motor and the 8!4-in. machine 
with a 1000-hp motor. The design problems of feeding 
and turning at such speeds have been very satisfactorily 
solved. It will be interesting to know that no metal- 
lurgical difficulties have been encountered at this speed 
step-up, although one cannot truthfully call this cold 
rolling any longer. Material temperatures on experi- 
mental runs have been in the 800-F range on the 2!-in. 
machine when rolling stainless steel with standard 
cooling. 

Sufficient cooling lowered the temperature to about 
500 I’. The behavior of the material and its deformation 
properties have not been influenced in any way by the 
higher speed with the exception of the front ends of high 
alloy steel shells, which have shown a tendency to 
split longitudinally when not preheated to actual 
rolling temperature. When preheating could not be 
provided, a temporary reduction in rolling speed until 
the front end has passed through the dies has done the 
trick. 

Cold drawing of steel and nonferrous tubing has 
undergone quite some development in the two recent 
decades. A 1938 drawbench today looks rather old- 
fashioned alongside a modern multiple drawbench 
with fully automatic carriage and tube loading equip- 
ment. Yet another interesting contribution has been 
made to the art of cold drawing—the cable type draw- 
bench. The prototype, a 22,000-lb single drawbench for 
30 ft-0 in. length of draw, has been in operation for over 
two years in Germany. The first bench of this type in 
operation in this country is a 5-draw 20,000-lb bench 
with 90 ft-O in. length of draw, 300-fpm maximum 
draw speed and 450-fpm carriage return speed. The 
bench is driven by a 125-hp reversible d-c motor with a 
speed range from 575 to 1440 rpm which in turn is 
powered by a 125-kw variable voltage motor-gener- 
ator set with automatic cycle control. 

Figures 16 and 17 show how the carriage is securely 
fastened to a dual set of wire rope cables, one on each 
side of the draw bench. The draw cables are wound 
around two drums which are mounted on the double 
output shafts of a worm gear reducer. The return cables 
are led around two idler sheaves at the die stand and are 
then fastened to the cable drums. When the carriage 
moves toward the die stand, the draw cables unwind 
from the drum and the return cables wind right into the 
drum grooves which were just vacated by the draw ca- 
bles, and vice versa. The dual cable arrangement per- 
mits the tube to be discharged by gravity onto sloped 
skids after completion of draw and therefore eliminates 
skid arms which are always a maintenance headache on 
fast drawbenches. The point of cable connection to the 
carriage is, of course, right on the centerline of draw and 
therefore eliminates any tilting forces on the carriage. 
Both cables are prestressed by a tension device on the 
independently mounted idler sheaves, the amount of 
preload being equivalent to or higher than the rated 
pull of the bench. The cables will therefore not lengthen 
when load is applied, which results in a surprisingly 
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Figure 16 — The draw cables of a drawbench are wound 
around two drums which are mounted on the double 
output shafts of a worm gear reducer. 


smooth operation of the bench. Furthermore, because 
of a special differential spring and hydraulic shock ab- 
sorber design for tube and gripper jaws, and because of 
the complete absence of generation of vibration and 
shatter which is contrary to chain benches where the 
chain articulates around the sprockets at a fluctuating 
angular velocity, this type of draw bench produces vir- 
tually no hook on the pointed end of the tube. Runs 
with 14 x 0.035-in. wall 90 ft-0 in. long copper tubing 
have proved this point for the preloaded cable arrange- 
ment. The positive control of the carriage at all times 
provides an excellent possibility for fully automatic 
operation with sharply reduced time between draws. 
Time studies show that the production capacity of this 





Figure 17— This view of a drawbench shows the draw 
cables and their connection to the carriage. 


type of bench is anywhere from 110 to 125 per cent of 
that of a single-chain type bench when compared under 
equivalent conditions. There is also some indication 
that the complete absence of generation of primary 
vibrations and of resonance to secondary vibrations 
such as die shatter will permit considerably higher draw 
speeds than have been known up to now. 

It can be said that continuous and detailed efforts to 
improve performance in operation and to reduce size 
change and maintenance delays on tube and pipe mill 
equipment have led to some interesting designs which, 
the authors are convinced, deserve consideration not 
only in the planning of new complete mills but are 
equally well suited to be used in the modernization of 
existing facilities. A 
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EOT CRANES AT STELCO 


... AISE crane specifications have met with 

international acceplanc e and wide usage both within and without 

the steel industry .... present studies on revising 

the AISE Specifications for Electric Overhead Traveling 

Cranes for Steel Mill Service, AISE Standard No. 6, make 

the following paper very timely ....: some suggestions 

merit careful consideration by the AISE crane committee... . 

other suggestions advocate standardization probably to a 

much greater degree than can be included in an 

overall industry specification such as AISE Standard No. 6, 
but do merit consideration as company standards . 


“‘DESIGN, CONSTRUCTION AND or cost per pound is foolish to say the least. ‘igure l 
MAINTENANCE” shows a welded trolley frame before assembly. 


A crane is judged by its performance because it is 
often an essential step in a production sequence and its 
lifting capacity and travel speeds must be such that 

Crane Design Engineer they match the production speeds of the mill. Some- 
The Steel Co. of Canada, Ltd. times this is overlooked, and more attention is focused 
on the way in which it is built rather than why it was 
Hamilton, Ontario, Canada built. Lifting capacity and hoisting speeds are quite 
easy to define, but bridge and trolley speeds are 
not. When stating the latter it is not sufficient to merely 
state them in terms of feet per minute. It is more accu- 
rate to state a definite acceleration requirement, or state 
the speed in terms of distance traveled from rest, or 
the speed after so many seconds have elapsed. When 
buying a crane it is often a mistake to copy its specifi- 
cation from those of an existing crane, in many instances 


by John Witts 


E ipeee \ssociation of Lron and Steel Engineers has, 
since 1910, sponsored a series of specifications 
defining the design requirements of cranes for steel 
mill service. At the Steel Co. of Canada, AISE Speci- 
fication No. 6 is used in conjunction with our own, the 
latter having been evolved from the experience of our 
operating, maintenance and engineering departments. 
Methods of design, installation and general require- 
ments differ from, and disagree in some instances with 
\ISE Standard No. 6. This paper tells of some of these 
Stelco features; it is in essence applied engineering. 
Regardless of how good a crane design specification 
is, it is wise to acknowledge that the final product, and 
its performance, are also dependent upon the machin- 
ing, fabrication and assembly practices of the builder. 
Before it is possible to properly and fairly evaluate a 
crane price proposal, it is necessary to know the builder, 


Figure 1 — This is a welded trolley frame before assembly. 


his machine tool capacity, welding procedures and 
assembly practices. Some will line machine and bore 
trolley frames, end trucks, ete., others are dependent 
on weldments and shims for proper alinement. It is 
these differences which govern price and quality and 
often they cannot be controlled by a specification. The 
practice of selecting a builder on the sole basis of price 
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Figure 2 — Eighty-ton welded bridge in assembly shop. 


the calculated speeds stated in the specification differ 
from the actual speeds. When compiling a crane data 
sheet state the measured speeds and wheel loads. The 
actual and theoretical wheel loads can vary by as much 
as 30 per cent. Runway failures often puzzled us until 
we started to measure wheel loads. This was done by 
using hydraulic jacks and pressure gages. Figure 2 
shows a 80-ton welded bridge being built for 
Stelco. 

The design layout does not involve a great amount of 
engineering. Sometimes a crane maintenance man can 
check a layout and make a better arrangement than an 
engineer. The crane may have only two hours downtime 
a week and may be in service approximately 40 years, 
during which time maintenance costs could be high and 
the amount invested in unused spare parts excessive. 
The average price of « mill crane installed is approxi- 
mately $250,000 and may require that an additional 
$35,000 be spent on mechanical spare parts of which 
a large percentage may never be used but which must 
be kept on hand. In a plant having almost 200 cranes 
this means a vast amount of money invested in spares 
and our aim is to diminish this investment. The 
following suggestions are worthy of consideration 
during the initial design of a crane. They can often 
result in a saving of money and increased reliability. 

1. Relocating cranes-—Having established a need for 
new cranes in a particular area consideration should 
be given to existing cranes within the company. There 
may be cranes suitable for this new project which are at 
present being overloaded, or are not fast enough in 
their present location, in which case, the economical 
procedure is to switch locations, and to make this 
simpler we are standardizing crane spans and rail 
sizes. There is no reason why an old or slow mill crane 
should not be utilized if needed in a motor room or 
machine shop. 

2. Mechanical components—Here standardization is 
very important, and since machine design is not an 
exact science, corresponding parts on different cranes 
can be duplicated and it matters little if the design 
stresses are lower than required or the bearing sizes 
exceed requirements. Standard rail sizes, track wheels, 
axle boxes, line shafting (both in length and diameter), 
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line shaft bearings, couplings, cable sheaves and hooks 
are used. M. R. Bowerman and E. R. Madison, in their 
paper, “Standardized Component Parts For Heavy 
Duty Mill Type Cranes,’’ AISE Yearly Proceedings, 
1958, give excellent examples of what can be achieved. 
Cranes built by Stelco would, if possible, have standard- 
ized gear boxes, end trucks and drive layouts, and the 
girders which are riveted would be designed to our 
standard layout thus saving both time and money. 
Although we have built cranes, it is not our intention 
to become crane builders. 

It has been a shortage of time which prompted us 
to do this work, usually when a crane was taken out of 
service either because of old age or damage. During the 
last plant expansion money was saved on spare parts 
due to duplication of sub-assemblies on a group of 
cranes. This practice tends to limit us to one crane 
manufacturer. However, in the future we will undertake 
the design of parts which can be duplicated. This work 
will be done with the co-operation of a group of manu- 
facturers and will enable us to purchase cranes from 
anyone and still have interchangeable parts. This 
can apply to wheel and bearing assemblies, hook 
block assemblies, hoist drums and some drive assem- 
blies. Figure 3 shows part of a standard Stelco crane. 

3. Trolley layout—Quite a large percentage of mill 
cranes have two hoists, the main hoist capacity being 
approximately twice the capacity of the auxiliary and, 
in most instances, it is possible to have the auxiliary 


Figure 3— Attempts are made to standardize layout of 
equipment on cranes. 















Figure 4— View of hoists and cab of a 50/30-ton crane. 


hoist lifting speed double that of the main hoist. If this 
sso, then the main hoist can be supported by twice the 
number of cables as the auxiliary, and both hoist drives 
can be mechanically and electrically identical. The 
two hoist control panels may by the use of double- 
throw knife switches, drive either hoist motor. One 
complete set of electrical equipment could be dispensed 
with, should cost, rather than reliability, be the 
chief consideration. Of course, it would still be necessary 
to install two limit switches, resistors and load brakes. 
When two hoists are not in the ratio of twoto one 
in capacity or speed, then a change in drum diameter, 
one pair of hoist gears or hoist reeving arrangement 
ean give similar duplication. Frequently the duty 
evele of a crane requires the 60-min motor rating to be 
used on one hoist, and the 30-min rating on the other, 
in Which case, control panels may be the same even 
when motor frame size is different. 

Having established a hoist cable size and type 
6-19 or 6-37), sheaves and bearings may be duplicated. 
Sheaves in the top block and in the hook block should 
be the same, this is not always so. Hoist drums can 
sometimes be made the same even though in some cases 
it means not using all available cable grooves. Figures 


t and 5 show standard hoist arrangements. 


ELECTRICAL 


The normal practice is to erect and wire all cranes 
ourselves, purchasing the electrical equipment direct 
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Figure 5 — Trolley machinery arrangement of a 50/30-ton 
crane. 


from the electrical suppliers. 

The only electrical conduit is that used to protect 
the lighting circuits. Rubber water hose (14-in. wall 
thickness) and steel channel is used to protect and 
support the cable runs. It has the reliability and 
flexibility required, it does not corrode or vibrate 
loose, and when the ends are sealed water and dirt is 
excluded. As an example of this method an AISE 
608 mill motor, 230-volt d-e 175-amp, 45-hp, would be 


TABLE | 


Crane Wiring Data for Use with MD-600 Series Motors for Rubber 
Covered Wire 60 C Rise (AWG Sizes Used) 


Motor 30- 30- Motor Hose Volts Resistor 
frame minute minute wiring size, drop in wire 
size hp amps size in. diam 100 ft size 
402 61, 29 8 4No.8—1 7.5 8 
602 10 44 8 4No.8—1 11.4 8 
603 131, 57 6 yy 10 8 
604 19 77 4 yy Pon 6 
606 33 126 1/0 3%, 5.1 2 
608 45 175 2/0 3/4, 5.7 1 
610 65 245 4/0 1 5.0 2/0 
612 100 368 350 1, 4.5 4/0 
614 135 500 500 14, 4.28 350 
616 200 740 2-350 Two 114 4.5 500 
618 265 960 2-500 Two 114 4.1 500 


Based on 100 ft between motor and control 


Control wire no. 


Hose size 14 12 10 8 6 
Volts 600 600 600 600 | 600 
14-in. diam 2 2 1 1 1 
34-in. diam 5 5 4 2 1 
1-in. diam 10 10 7 5 4 
114-in. diam 15 15 10 8 6 


Channel size, Number of hoses in channel * 


in. 34 in. 1 in, 114 in. 
4 2 (2) a (e 2 (1) 
5 4(2 

6 5 (2 4(2 

7 6 

8 7 (3) 5 (3) 4 (2) 


* No. hoses per channel are for one layer; no. in parentheses indi- 
cate no. of layers which may be used. 
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Figure 6— These six 500,000 circular mill cables feed a 
1200-amp main isolation switch on a man trolley soaking 
pit crane. 


fed by four size AWG No. 4/0 wires each of which would 
be pulled through a *4-in. diam hose and then nested 
into a 4-in. channel. This method is used on all motors 
up to 265 hp, with various combinations of wire, hose 


and channel size being used. Resistors are connected 
in a similar manner except that the wire adjacent to 
the resistor is wrapped with asbestos tape, the rubber 
hose being used when the wire is beyond the heat zone. 
The wiring standard shows the various combinations 
for motors, resistors, and control wiring. Figures 6, 7 
and 8 show electrical equipment installed by Steleo. 
Control—Each motor panel would have overload 
and undervoltage protection, control and main line 
knife switches, ammeter shunts for test purposes. 
Control wire would be stranded type A18 minimum 
size No. 12, and each contactor would be mounted on 
an individual slate. Terminal blocks can be a source of 
trouble, and special attention should be given to the 
type used. When wired, spraying them with a water 
proofing agent similar to those used in the automobile 
industry can increase their reliability. 
Bridge or trolley drive and control—Recent tests have 
shown that 3-point master switches are all that are 
required. On 5 and 6-point control intermediate 
notches are used very infrequently and for very short 
periods of time. Therefore why not combine them into 
one intermediate notch. The control used has three 
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Figure 7— Hoist motor wiring from back of panel to 
trolley collector angles. 


stages of acceleration and two of plugging, the crane 
moving on first point of control. 

Our methods of selecting motor size, gear ratio and 
resistor layout differ from AISE Standard No. 6. 
We define performance as the initial rate of acceleration 
on the resistor and the speed after ten seconds from 
rest. The duty cycle is classified as standard, medium 
or heavy and determined by the per cent time on a 
hypothetical cycle of repeated acceleration to base 


Figure 8 — Wiring to collector post of 50/30-ton trolley. 
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ies, 60-minute rated motor. 


speed and plugging to a stop, the per cent time being 
714, 10 and 15. According to the duty cycle the average 
acceleration current would be limited to 172, 148 and 
124 per cent of the 60-minute current rating of the 
motor. The three stages of acceleration and two of 
plugging would have equal peaks and valleys of 
current. This method is fully explained in ‘Control 
and Drive Equipment on D-C Electric Traveling 
Crane Bridges,”” by D. C. MeCrady, 1954 AISE 
Proceedings. Figure 9 shows bridge motor operating 
characteristics. 

Hoist drives -We use AISE Standard No. 6 for motor 
selection. One requirement is, if only one hoist brake is 
used, it be mounted on the high-speed pinion shaft 
of the hoist drive rather than on the motor armature 
shaft. The latter could break and separate the hoist 
brake from the load. 

Hoist limit switches —Hoist limit switch failure is 
one of the main causes of crane accidents. We recently 
damaged a pair of auxiliary trolley girders on a 350-ton 
ladle crane. The girders were 75-ton capacity and were 
buckled by the ladle lifting beam when the main hoist 
power limit switch failed to operate. To prevent this 
happening again we are installing control type limits; 
these are the rotating type driven by the hoist drum 
shaft, and will be used in addition to the power limit 
switches already installed on all ladle cranes. 

The simpler a limit switch arrangement the more 
reliable it becomes. Mounting the switch so that the 
limit weight hangs straight down from the switch 
lever striking the hook block on its vertical center 
line is best. Hoist cable guides to prevent the weight 
swinging out of line and a safety chain anchored to the 
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trolley, should be attached to the limit weight. 

When buying or making electrical equipment for a 
group of cranes, the following can be made standard 
and has been done at Steleo: collector systems, hoist 
limit switch arrangements, brake wheels, motor 
couplings, master switch layouts, lighting and warning 
fixtures, magnet control and power supply systems. 
With reference to lighting on d-c cranes we now use 
mercury vapor fixtures, and these have proved highly 
satisfactory. 


BRIDGE DRIVES 


It is not the intention to discuss taper thread wheels 
versus straight tread. However, in most of our new 
installations we have used the 171-lb rail, which has a 
flat crown, and bridge wheels allowing 1% in. float. 
Little trouble has been experienced with this arrange- 
ment, and we will probably continue to use it. Figure 
10 shows a standard wheel assembly and swing-up 
bumper. 

One of the biggest hindrances to good bridge tracking 
is the bridge line shaft, because any slight difference 
in bridge wheel diameters will make the crane skew. 
A number of our ladle and small semi-gantry cranes 
have individual worm drives, and no tracking problems 
have been experienced. Recently on the A-6 type drive 
(a motor and gear box at each end with connecting 
line shaft) we have disconnected the line shaft. The 
cranes upon which we have done this are 115-ft span 
and 50-ton capacity. The two drive motors are connected 
in parallel, and a standard duplex control is used. 
This has resulted in better performance, the 600 series 
motors have sufficient stability to load share and the 
elasticity of the drive allows the crane to float rather 


Figure 10 — Bridge wheel and swing-up bumper of a 50/30- 
ton crane is a standard assembly. 
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Figure 11— After disconnecting torque shaft of AISE 
A-6 bridge drive better operation was obtained. 


than skew. If we can eliminate line shafts and build 
the drives into the end trucks, we could eliminate the 
use of auxiliary girders. These are often a source of 
trouble due mainly to lack of lateral stiffness. Figure 
11 shows the line shaft disconnected on an AISE 
Standard No. 6 bridge drive. 

The bridge wheel axle bearings used are an enclosed 
sleeve type mounted in a Master Car Builders type 
removable box, fitted with oil retaining seals. The 
bearing surface is babbitted with the babbitt being 
approximately 87 per cent tin, 8 per cent antimony and 
5 per cent copper. This type of bearing is used on quite 
a number of cranes and has given good service. It is 
grease filled and is connected to the centralized lubri- 
cation system of the crane, the grease used being a 
soda base type. In addition, there is a second grease 
fitting connected to the bearing, and it is used to pump 
the bearing full if the crane has been standing idle or 
during a maintenance check. A 5-psi relief fitting is 
also installed and this acts as an indicator that the 
bearing is full and also prevents damage to the oil 
seal. , 

Lubrication—Lubrication developments have im- 
proved the performance of our cranes. Briefly here are 
a few of the things which have been done: 

The life of hoist cables has been increased by the use 
of heavy leaded grease impregnated fiber cores. The 
grease is heated to 250 F and applied during the strand- 
ing and closing operation when the cable is made. 
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When the cable is in service, the same grease is used; 
but it is cut back with a solvent and used as a pene- 
trating oil to penetrate the cable and saturate the 
hemp core. 

The use of nylon tube rather than copper tube in 
exposed locations has made the centralized lubrication 
systems more flexible. 

Oil pumps have been installed to lubricate drives 
rather than rely on splash lubrication. This is sometimes 
a problem on trolley drives where a vertical gear train 
and bearings have to be lubricated. Another way of 
getting around this is to use grease rather than oil- 
lubricated bearings. 

On cranes where the hoist is operating in a guide 
frame, a “‘stiff leg’’ crane, the guide frame slides are 
lubricated by the use of «a multi-unit pump, separate 
pump motor and starter. The starter pushbutton is 
replaced by auxiliary contacts on the “M’”’ contactor 
of the hoist motor control so that the pump runs only 
when the hoist is being used. 


GEARING 


Our preference is straight spur teeth for normal 
requirements. However, a number of worm and worm 
wheel drives for hoists and bridge travel drives are used. 
As a basis for design we use the Lewis formula and the 
American Gear Manufacturers Association Standards 
No. 220.01 and 210.01, sections of which are included 
in the AISE Crane Specification No. 6. Briefly this 
standard is a modification of the Lewis formula and 
Hertz equations, using these to check the allowable 
durability horsepower and peak strength horsepower. 
Most of the gears used have a hardness of approximately 
600 Brinell, but for the purpose of design we consider 
it to have a Brinell of 300. Checking the horsepower 
rating based on durability, a gear having 600 Brinell 
has a rating almost twice that of a gear of 300 Brinell. 
If however, the two gears are checked for peak strength 
then this difference in rating would be reduced. 


Our reasons for doing so are: 

a. We have increased gear life. 

b. We can increase the rating of the drive at some 
later date if necessary. 

c. Gears having a Brinell of approximately 300 can 
be made at Steleo and used in an emergency. 

d. The writer does not fully understand AGMA 
No. 220.01 and 210.01. 


Material used at Steleo would normally be: 


Pinion SAE 1040, 245 Brinell, allowable stress 
20,000 psi. 
Gear SAE 1040, 210 Brinell, allowable stress 15,000 
psi. 
Pinion SAE 4140, 285 Brinell, allowable stress 
30,000 psi. 
Gear SAF 4140, 250 Brinell, allowable stress 25,000 
psi. 
The allowable stress is that used to caleulate strength 
horsepower rating, and is approximately one-fourth 
of the vield point of the material. 


HOIST CABLES 


The type of cable used on cranes is usually 6-19 or 
6-37. The 6 is the number of strands and the 19 or 37 
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s the number of wires which make up each strand 
which in turn are twisted around either a hemp or 
steel core. Flexibility is governed by the size of wire, 


for a given diameter of cable the wire diameter of 6—37 
is approximately 70 per cent of that used in 6-19. 
This makes the 6-37 a more flexible cable, but it has 
less resistance to abrasion than the 6-19 type cable. 

two main causes of cable failure, fatigue 
evaluated 


There ure 
The 


Inspections, 


latter can be measured or 


this being done either daily 


and wear 
by routine 
or weekly depending on the duties of the crane. Fa- 
tigue is more insidious since it cannot be determined 
by visual inspection, but it can however be calculated 
approximately. 

The practice of substituting 6-19 cable for 6-37 
sometimes result in a crane accident. Normally this 
change is made when the 6-37 cable is being replaced 
frequently because of wear. The 6-19 has a higher 
resistance to wear but may fail suddenly because of 


can 


its lower resistance to fatigue. No changes of the type 
of cable used on a erane should be made until a study 
has been made of the hoisting arrangement to deter- 
mine whether fatigue would be a problem. 

Fatigue failure under 
is not a clearly defined subject. The stresses present 
in a cable consist of tensile stress due to the load and 


stress conditions 


combined 


sheave friction, bending stresses due to cable movement 
over hook sheaves and compressive stresses which have 
a pinching effect. The latter tends to pinch the wires, 
make them act solid and thus 
greatly increase the bending stresses. 

A great deal of experimental work has been done 
Our methods of caleulating fatigue 


together as a mass 


on this subject 


2Q 


Figure 12— Fatigue 
life of hoist cables can 
be determined from 


B- sip 





life are based on work which was done by D. C. Drucker 
and H. Tachau, ASME Trans. Vol. 66, 1945. These 
tests indicated that a dimensionless bearing pressure 
variable “B” is of main importance when selecting 


cable type and size. 
2 <* (T) cable load 
(U) ultimate strength * d (cable diam) kK D 
(sheave diam) 


B 


A graph showing the relationship of cable life to 
this bearing pressure is shown. Cable life is expressed 
as the number of bends to failure. One bend is a flexing 
of the cable through 180 degrees and back. Figure 12 
shows the fatigue life graph. 

In the steel industry crane cables are usually worn 
out long before they reach their fatigue limit. There 
are, however, cranes operating in clean locations, for 
example a shipping crane, which may have under-size 
sheaves or a reverse bend in the reeving arrangement, 
giving the cables a life of six months or more. This 
type of crane is often a source of danger due to cable 
fatigue.We have had this type of failure, the cable 
showed no signs of wear. At the point of fracture 
there was no elongation or reduction in section of the 
wires. 

There are a number of ways in which cable life may 
be increased: proper lubrication, correct sheave groove 
size and diameter (this is important if the compressive 
stresses are to be kept as small as possible), the use of 
slack cable limit switches on magnet cranes preventing 
slack cable when the magnet has been lowered to the 
ground and the resultant snap action when lifting. 
The design of reeving arrangements should be such as 


Q = TOTAL LOAD ON CaBLe- LBs TENSION 
SuU* ULTIMATE STRENGTH OF Wire- L8s/0" 

a+ CaBle Oiw- INCHES. 

D = OruMm -PitcH OIA - INCHES. 
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Figure 13 — This reeving arrangement is meant to increase cable life. 


to give the cable an infinite fatigue life and keep cable 
wear to a minimum. Figure 13 shows cable reeving 
arrangements. 


STRUCTURAL DESIGN 


At the present time the majority of cranes being 
built are of welded construction. Welding has certain 
advantages over riveting, in that it costs less, it has a 
higher strength-weight ratio, and because of its 
smoother design, it prevents the formation of water 
and dirt pockets. It can, however, have a large number 
of disadvantages unless strict control is given to design 
details, choice of material, and workmanship. We have 
had failures occur in crane girders and have had to 
scrap others before failure occurred because of defective 
welding and design. Welds and rivets do not usually 
mix, an example of this being the reinforcing of a 
riveted girder by welding additional plates to the 
bottom and top chord. It can result in fatigue failure 
because of the notching effect of the weld and the 
chemistry of the steel with the end result being that 
the girders have been weakened rather than strength- 
ened. Figure 14 shows a fracture in the bottom flange 
plate of girder. 

lor the basis of design, AISE Standard No. 6 is 
generally accepted. However, there is a tendency to 
design to a lower unit tensile stress than 18,000 psi or 
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a compressive stress of 17,000 psi. A number of factors 
would influence the unit stress used: the location, the 
effects of corrosion, the tendency to overload or 
increase the capacity, the possibility of damage to the 
underside of girders, maximum permissible wheel load. 
Normally we would use 14,000 psi unit stress. 

The correct choice of material is very important, 
AISE Standard No. 6 mentions two steels ASTM 
A-7-46 structural steel and low alloy structural steel 
neither of which are really suitable for crane girders. 
The latter would not be used because of rigidity, a 
crane must have the least amount of vibration possible 
if fatigue is to be avoided. The use of low alloy steels 
and the higher unit stress would tend to give greater 
deflections and increased vibration. It can, however, 
be used in the manufacture of large ladle cranes where 
this would not be too much of a problem. The ASTM 
A-7-46 structural steel is sometimes suitable depend- 
ing upon who or how the steel was made. Briefly this 
steel specification is a physical control and has no 
chemistry control. This latter control is essential, as 
carbon content, grain size and notch ductility must be 
controlled if the steel is to be used to build crane 
girders. 

There are two other ASTM specifications to choose 
‘rom, A131-53T used mainly for ship building and 
\373-54T a structural steel for welding. The latter 
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Figure 14— Fracture in bottom flange plate of girder of 
soaking pit crane. 


does not have quite as good chemistry nor control 
of grain size for thicknesses of material over 1 in., as 
does A131. However, it is more readily available and 
ean be furnished as a fully killed steel for all thick- 
nesses over 1 in. ‘These two steels should be used in 
preference to ASTM A-7-46 structural steel if the 
chance of brittle fracture occurring is to be minimized. 
It is hoped that any future revisions made to the AISE 
specification will include more explicit information 
on welded girders. The American Welding Society has 
done a great deal of research work on this subject, and 
we can benefit from it. 

We use a minimum plate thickness of § in. on girders. 
When proportioning a welded girder we ask that the 
flange plates be at least 6 in. wider than the distance 
between the web plates, it is normally about 2 in. wider. 
This gives better edge condition and protection for the 
fillet weld. The 3-in. wide lip also provides a place into 
which 4-in. diam pipe may be nested to protect the 
inside edges of the bottom flange plate and decrease 
wear on hoist cables 

The design should be such that the welds do not 
impose severe local constraint and concentrations of 
stress at the critical points. We try to avoid butt 
welding flange plates but, if necessary, we prefer that 
the tension member be welded before assembly. 
The edge condition at the ends of the butt weld must 
be as good as possible, with run-out plates being used 
and upon completion the edges ground square and the 
weld magnafluxed. In most cases where trouble has 
occurred, it has been beeause of defective welds or 
welds of the wrong size and shape. Often not enough 
attention has been paid to edge preparation or location 
to make possible good welds. 

Workmanship is highly important when building 
welded structures. The type of welding rod, proper 
welding sequences, the size and shape of welds, and 
edge preparation, all must be given careful considera- 
tion and control. We would normally specify the type 
of steel to be used as A373, with the type of welding 
rod as E7016 or 6016 (low hydrogen). We would also 
inform the builder that prior to erecting the crane we 
would sand blast and magnaflux approximately five 
per cent of the welds. 


SAFETY 


Our safety rules are very similar to those used in 
most steel industries. There have been a number of 


100 


papers given on this subject with one of the best being 
“Protection of Men Exposed to the Hazards of Moving 
Overhead Electric Cranes,” by H. R. Miller, 1956, 
AISE Proceedings. 

The safety rules are such that a crane cannot be 
repaired if there is not the required number of safety 
men available. When cranes are working on adjacent 
runways and there is a fault in a crane bridge end truck, 
the repair cannot be done until safety men have been 
positioned in the cabs of adjacent cranes and on the 
cranes working in the next aisle. In our No. 2 open 
hearth this means seven crane safety men in additicn 
to the man stationed below. In an effort to reduce this 
number to two, and we believe increase the standard of 
safety, we propose to install the following system. 
igure 15 shows No. 2 open hearth crane layout. 

1. In each of the seven cranes, No. 21, 22, 23, 24, 
25, 27, and 28, is installed a carrier current phone system 
using the d-e collector rails as a carrier medium. 
The individual sets consists of a “press to speak’”’ 
microphone and a small loud speaker. These speakers 
have volume control but the operator cannot switch 
them off completely. 

2. Two phone stations would be installed, one in the 
pit foreman’s office and one in the melters office. These 
would increase the open hearth’s efficiency. 

5. Each crane has a certain section of runway in 
which it is parked when repairs, or overhaul work is 
being done. Below each of these sections at ground 
level an outlet is provided to which a portable phone 
set may be connected. 

t. At the end of each parking section red gyro 
warning lights are to be installed. These lights would 
be operated by the person responsible for the repair 
work, and are similar to those used on locomotives. 

Briefly the whole system would work this way: 

1. The man responsible for the repair work can, by 
using the ground station phone, inform all crane 
operators simultaneously of what he is planning to do. 
He then asks each operator in turn to confirm that they 
have heard and understood him. 

2. The crane is then moved to a parking section, 
and the warning lights at each end of that section 
switched on. 

3. The safety man stationed below the crane watches 
floor traffic and crane movements. In the event of a 
crane approaching the working area, this man can warn 
or caution the operator by using the portable phone 
which he carries with him. 

Crane inspections are one way of insuring safety. 


Figure 15 — No. 2 open hearth crane layout. 
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Figure 16 — This mechanical strain gage can be used to 
check crane stresses. 


They are inspected by three groups, electrical, mechani- 
eal and engineering. The engineering inspection is 
yearly and in no way reflects upon the other inspec- 
tions. When the engineer makes the yearly crane 
inspection, he checks the structure at its critical 
stress points looking for cracks, checks the steel 
thickness and appearance. It is often difficult to say 
just when a crane should be scrapped. A yard crane 
may from an external inspection appear to be in good 
condition but by drilling and measuring the thickness 
of the bottom chord member you find !'¢ in. of good 
material and 1/4 in. of rust seale. As a result the crane 
is scrapped. Another crane may fail because of fatigue, 
with a crack that may have been progressing for some 
time before complete failure occurs. The only way to 
discover these things is to sand blast the connection 
and ask the metallurgical department to magnaflux 
the area. It is a good plan that after cleaning and prior 
to painting a crane, that the girders be given a com- 
plete inspection. Recently, we purchased a mechani- 
cal strain gage, having an accuracy of 0.001 mm which 
can be carried in one’s pocket. A good feature of this 
instrument is that it does not require that two holes 
be drilled to set the gage distance. Instead two 14 ¢ in. 
stainless steel balls are placed in center punch holes 
and then, by means of a snap head punch, swagged 
permanently into the steel. We have used it to check 
stress calculations and to test old cranes. It needs no 
setting up, but is just held across the gage length and a 
direct reading taken. Figure 16 shows the gage. ; 


SUMMARY 

In conclusion, we would like to state that AISE 
Crane Specification No. 6 is good, but technical 
progress requires that certain revisions be made 


from time to time if they are to retain their value. 
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The revisions could be based on the following: (1) 
structural investigations on all welded cranes while 
they are in use in a mill using electrical strain gages 
to measure dynamic and static stresses, evaluating the 
effects of impact and lateral loads, (we have the equip- 
ment and facilities and would welcome the tests), 
2) cable investigations and life tests made on cranes, 
(3) steel specifications controlling grain size, notch 
ductility, ete., (4) standard sheaves, wheels, hooks, 
(5) motor selection methods and (6) most important 
the methods by which a crane performance is defined. 

To make such revisions would involve a great deal 
of work but would prove very worthwhile to both the 
crane builder and the steel industry. 


“METALLURGICAL CONTROL IN CONSTRUC- 
TION AND MAINTENANCE” 


by John Bird 
Laboratory Metallurgist 
The Steel Co. of Canada, Ltd. 


Hamilton, Ontario, Canada 


GENERAL PROGRAM 


Our metallurgical control of overhead cranes, other 
lifting equipment and accessory items can be divided 
into three general classifications: 


1. Construction of new equipment. 
2. Selection of materials. 


3. Maintenance program. 


CONSTRUCTION OF NEW EQUIPMENT 


In this category our work together with the engineer- 
ing department is pretty well confined to those items 
or accessories which are peculiar to our plant and 
industry rather than the basie structure or the bridge 
itself. 


Figure 17 — Effect of carbon content in plain carbon steels 
on weld hardening. Lower curve shows plate hardness, as 
received. Typical tensile strength (T.S.) and yield point 
(Y.P.) values for normalized plates are also given. 
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Figure 18 — Maximum weld hardness in }2-in. plates of carbon steels and ternary steels of manganese, chromium, molyb- 
denum and nickel. Surface beads are deposited at about 5 in. per minute. Heavily coated 3/.-in. electrodes were used. 


The following procedure has been adopted by the 
engineering department on the drawing of lifting 
equipment : 


|. The specifications of the material to be used and 
the required heat treatment shall be clearly stated 
for each item. 

”. The following note shall be added to all lifting 
equipment drawings——-‘‘No welding will be per- 
mitted on any item except as shown.” 

4. Where welding is necessary. type of welding rod 
and procedure to be used are to be clearly defined. 

!. When a drawing is complete, a print of the 
drawing will be submitted to the metallurgical 
department for their comments or approval. 
Drawing will be appropriately stamped by the 
metallurgical department and returned. 

5. Above procedures will apply to revisions. 


SELECTION OF MATERIALS 


This category includes the specifying of component 
parts of equipment outlined in new construction, 
recommendations on assemblies made up by other 
companies, and the standardizing of the grade of steel 
for the forging and fabrication of accessory items. 

We have attempted, with a good degree of success, 
to standardize C 1020 fully-killed, fine grained steel 
for forged and fabricated items such as hooks and 
bales. This grade is considered to have the best combi- 
nation of impact strength, tensile strength, ductility, 
forgeability and weldability. It is made silicon killed, 
aluminum added for grain refinement. The common 
blacksmith iron or open hearth iron as it is frequently 
called, that is dead soft rimmed steel, is used in the 
forge shop initially for chains and is forged into many 
other items. We do not present metallurgical oppo- 
sition to the use of this steel for simple forgings such 
as hooks beeause it is the most forgeable material 


102 


available and plain hooks are overdesigned to 
such a degree that strength is not a factor. However, 
the greatest danger of misapplication in the forge 
shop is the use of higher carbon steel such as 0.40/0.50 
which is traditionally applied because of its higher 
tensile strength. 

Another purpose for using 0.20 per cent carbon steel 
is that it has less susceptibility to grain growth than 
lower carbon steel in normalizing, which is periodically 
carried out to our specifications. Also being of relatively 
low hardenability there is less danger of weld hardening, 
either with required specified welding or with unspeci- 
fied welding in the field. It seems to be a common 
practice in all plants for maintenance men to indis- 
criminately weld handles and other such conveniences 
on lifting accessories and make field repairs by welding 
and for this reason a steel of low hardenability is 
advisable. 


MAINTENANCE 


A continual maintenance program is carried out on 
accessory items on all shop and mill cranes. Initially, 
all new forged and fabricated parts are inspected, 
being spark tested to ensure that the correct analysis 
has been used and then the part is magnaflux tested 
for crack detection. Before being put into service, all 
forged parts are normalized to create the most desirable 
metallurgical properties. Welded fabrications are stress 
relieved in lieu of normalizing. In service, inspection 
is generally carried out annually on the same items on 
each mill. All hooks, bales, chains, ete., are again 
spark tested, magnafluxed, stamped and catalogued. 
Periodic normalizing is specified on parts subject to 
abrasion and depending on the frequency and severity 
of the particular operation is carried out every six 
months, annually or biannually. This, of course, is to 
remove cold work which can lead to early fatigue 
eracking and a full normalize at 1650 F, one hour per 
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Figure 19 — Effects of carbon, manganese, chromium, molybdenum and nickel on weld hardenability of steels containing 
different carbon contents. 


inch is required; sub-critical stress relieving is avoided Impact strength is the ability of material to resist 
hecause of the danger of grain growth from cold-worked brittle crack initiation and propagation under shock 
metal. or impact loading. This property is generally referred 

An equally important phase of the maintenance to as a material’s notch toughness or notch ductility. 
program is the metallographic investigation of all Many factors affect this property in steel such as analy- 
failures to determine the cause of breakages. sis, condition, steelmaking practice, grain size, tempera- 


ture which we will go into in more detail shortly. 
In the laboratory, impact strength is determined 


IMPACT STRENGTH : , aac 
by the fracturing of a notched test specimen. This 


In discussing the selection of material for overhead test is of definite specified dimensions, approximately 
items, it was stated that impact strength is an impor- 0.400 in. sq x 2 in. in length with a V or U-notch, 
tunt steel property. This property is more critical the notch depth ranging from 20 to 30 per cent of the 
than it is generally considered to be, particularly in section depending upon which is selected. The two 
the component parts and accessory items of cranes testing methods, performed on the same machine are 
which operate at low temperatures. the simple beam and the cantilever beam tests known 


Figure 20 — Maximum weld hardness of 2 per cent nickel steels as affected by arc travel speed, plate thickness and carbon 
contents. 
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Figure 21 — Effect of precooling to 5 to 10 F on the maximum weld hardness of carbon steels and ternary steels of manganese, 
chromium, molybdenum and nickel. Tests on 12 in. plates welded at about 5 in. per minute arc travel. 


as the Charpy and Izod, respectively, and give similar 
values. Test result is established by placing the test 
across an anvil, and a weighted pendulum is released 
to strike the notched specimen at the point of greatest 
velocity. The energy absorbed in fracturing the test 
controls, of course, the degree to which the pendulum 
completes its swing, and an automatic recording is 
made in ft-lb. Impact values are expressed in ft-lb. 


the 
a 


which behave in a ductile manner in 
conventional tensile test will frequently behave in 
brittle fashion under impact conditions. Therefore, 
the value of impact strength is not ductility alone but 
the relative notch brittleness of various steel grades. 
The word “notch” is used frequently because under 
service conditions, brittle failure is usually associated 


with an undereut, sharp change in section or some 


Steels 


other such area of stress concentration. 


The most influential factor on impact strength is 
temperature, the lower the temperature the lower the 
\s anyone knows metal is less ductile at low 
temperatures. Because service conditions of structural 


values. 


members demand good impact strength at low tempera- 
tures and because of the variation in values over wide 
temperature ranges, tests are generally conducted from 
room temperature down to —100 F for comparison of 
values at any given point. It has been found, partic- 
ularly with low carbon plates and structural sections, 
that a sharp decrease in impact values occur below 
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the temperature at which 15 ft-lb occurs and for 
standardization, steel under impact is considered duc- 
tile above this temperature and brittle below. Fracture 
face is generally fibrous above 15 ft-lb, below this 
value being crystalline. This point at which a steel 
has an impact value of 15 ft-lb is referred to as the 
transition temperature (transition from ductile to 
brittle steel). If one said that Steel A had a transition 


temperature of 20 F and steel B had a_ transition 


Figure 22 — Weld hardening of 12-in. plates of carbon 
steels with and without preheating. 
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TABLE 1! 


Effect of Some Production Variables on Charpy V-Notch Transition Temperatures (15 ft-lb) of Semi-killed Mild Steel Plate 
(from Partial Regression Lines) C 0.10 to 0.20 Per Cent, Si 0.020 to 0.070 Per Cent 


Finishing Transition Plate Transition Grain size _—_‘ Transition Mn Transition P Transition Ni ___ Transition 
tempera- temperature, thickness, temperature, gr per in. temperature, per temperature, per temperature, per temperature, 
ture, F  F (15 ft-lb) (in.) F (15 ft-lb) ASTM F(15 ft-lb) cent F(15ft-lb) cent F(15ft-lb) cent F (15 ft-lb) 

1500 18 0.4 38 16 5 100 0.20 82 0.010 43 0.10 64 
1600 32 0.6 45 32 6 77 0.30 73 0.020 48 0.20 55 
1700 45 0.8 52 64 7 37 0.40 64 0.030 53 0.30 46 
1800 54 1.0 59 128 8 14 0.50 55 0.040 59 0.40 37 
1900 61 1.2 66 0.60 46 0.050 64 . 
2000 64 1.4 73 0.70 37 

1.5 77 0.80 28 

TABLE III because size of section and finishing temperatures can 


Charpy V-Notch Impact Strength (ft-lb) and Crystallinity (Per Cent 
Brittle, Non-fibrous Fracture) for a Typical A-131 Class C Steel Plate 
C 0.19, P 0.017, S 0.035, Mn 0.69, Si 0.175—-Plate Thickness 114 in. 


Normalized 
Test temperature Impact strength Crystallinity 
C F (ft-Ib) (per cent 
+20 68 74 20 
0 32 52 50 

20 4 36 70 

40 40 22 90 

60 76 6 100 

Transition temperature (15 ft-lb) is —45 C (—49 F 


temperature of 0 F, the latter would have higher 
impact strength. As the temperature at which 15 ft-lb 
occurs is lower in steel B it follows that at any given 
temperature steel B would have higher impact values. 

Of the several inherent steel characteristics affecting 
impact properties the first we will consider is chemistry. 

Carbon raises the ductility transition temperature 
(that is, lowers impact values) about 2 to 4 F for each 
0.01 per cent increase. Therefore, if all other character- 
isties are equal, the lower the carbon is, the lower the 
transition temperature. Carbon, of course, is present 
to increase strength, and if the carbon is dropped, 
manganese can be added as a strengthener. Manganese 
has an appreciable beneficial effeet on the transition 
temperature; generally each 0.01 per cent increase in 
manganese up to 1.5 per Mn_ lowers 
the transition temperature 0.75 to 1 F. 

Phosphorous and sulphur, both of which are em- 
brittling to steel under most tests and conditions, 
have a detrimental effect on impact strength. 

Silicon and aluminum have a beneficial effect on 
impact strength. This effect is not in properties im- 
parted to the steel by these elements but their action 
in steelmaking in that they are deoxidizers. Killed 
steel is considerably superior in impact strength to 
rimmed or semi-killed types and in the ease of aluminum 
the fine grained steels are higher in impact strength. 
The production of fine grained steel in itself is not 
always sufficient reason for increased impact values 


content cent 


produce a reasonably coarse grain size and a normalizing 
treatment is necessary to produce the fine grain. Table 
II illustrates effect of some production variables on 
Charpy V notch transition temperature. Table III 
gives some Charpy V notch values for typical AISI 
Class C plate. Table IV gives impact strength and 
transition temperature for various grades of steel, 
effect of Mn/C, ratio killing, grain refining and nor- 


malizing. 


WELD METALLURGY 


Many failures are caused by faulty weld technique. 
The most frequent failures by far occur due to weld 
hardening. Weld hardening is simply localized heat 
treatment of the weldment due to the welding rod 
heat being rapidly absorbed by adjacent cold metal. 
It is no exaggeration to say that the maximum hardness 
obtainable on any steel can be obtained with a poor 
welding practice. The hardening of steel, either done 
deliberately in the heat treatment shop or inadvertently 
such as in welding, occurs proportionately with the 
cooling rate from the critical temperature; 
in other words the faster the cooling action, such as in 
a liquid quench, the greater the hardness developed. 
In weldments on higher carbon steels, it is very com- 


above 


mon in the microscope to see underbead hardening of 
the base metal which shows up as the brittle micro- 
constituent martensite having a hardness value of 
Rockwell C 60 or higher. Such a structure, when oceur- 
ring at an electrode undercut or some other area of 
high stress can lead to early cracking and ultimate 
failure because of its brittleness. 

The best precaution in avoiding weld hardening is 
the use of material of low hardenability. Preheating is 
employed with higher carbon steels with which harden- 
ing can occur. By preheating the weldment, tempera- 
ture gradients are minimized, cooling rates retarded, 
therefore less hardening occurs. It should be said that 
post-heat treatment or stress relieving is not a sub- 
stitution for preheating. Stress relieving is employed 


TABLE IV. 


Charpy V-Notch Impact Strength (0 F) and Transition Temperature (15 ft-lb) for Various Grades (including ND 1-IV Steels) 


to Show Effect of Mn/C, Killing with Si, Grain Refining and Normalizing 


Grade Mn Mn/C 
Mild steel 0.20 0.50 2.059 
Low C, high Mn (semi-killed, low Si 0.13 1.10 8:1 
Low C, high Mn (semi-killed, low Si) 0.13 1.10 8:1 
Low C, high Mn (killed, high Si) 0.13 1.10 8:1 
Low C, high Mn (grain refined, Al) 0.13 1.10 8:1 
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Ultimate Impact Transition 
tensile strength strength temperature 
(psi) Condition (ft-lb at 0 F) F (15 ft-lb) 
61,600 As-rolled 8 + 30 
60,100 As-rolled 19 — 8 
Normalized 37 — 31 
Normalized 50 — 50 
Normalized 57 150 
105 








Figure 23 — Hardened martensitic surface structure, top, 
and normal structure remote from heat affected zone, 
below, shows hardening which resulted from torch cutting 
a 0.40 C, 4-in. plate section. This was a crane bale which 
fractured in service from the embrittlement. 


to relieve the high residual tensile stresses from expan- 
sion and contraction of a weldment and also serves 
the purpose of tempering (or drawing back) any harden- 
ing developed in welding. Tests have shown that pre- 
heating is far more beneficial in avoiding hardening, 
particularly in view of the fact that with higher carbon 
steels, weld hardening to the point of underbead 
cracking can oecur and no subsequent heat treatment 
can cure this. 

The higher the carbon and alloy content of the steel 
of course, the higher is its hardenability. Therefore, 
as carbon content increases, the preheat must be 
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Figure 24 — Fractured crane runway beam, showing break- 
age which has taken place in the bottom T rail immedi- 
ately adjacent to where it is welded to the supporting 
beam. 





Figure 25 — Approximate magnification is four. This is a 
face-on (transverse) view of weld joining top and bottom 
rails. Top is low carbon (0.20 per cent), bottom is 0.50 C 
steel for abrasion resistance of trolley wheels. Note under- 
bead hardening. 


Figure 26 — Approximate magnification is 61. Face on a 
longitudinal section through the junction of the beam and 
rail where weld runs out shows the crack in the bottom rail 
in relationship to the weld hardened zone. The structure 
at and near the point where the crack developed is marten- 
site with Rockwell hardness C60-65. 


7 
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increased. The rule of thumb usually applied is 
100 F of preheat for 10 points of carbon, preheat not 
being necessary for 0.10 per cent carbon steel or lower. 
Another factor which greatly influences the extent of 
weld hardening is the mass of metal. The heavier the 
section, the greater the chill on the heat affected zone 
and therefore the hardness pickup increases. In sections 
over 2 in. a 100 F in preheat is generally used for each 
additional inch of thickness. 


CRANE RUNWAY BEAM FAILURE 


We have had considerable experience with breakages 
of crane runway beams in our finishing plants. These 
breakages all occurred at welds, and an explanation 
should be given of their construction. The top main 
beam is a T, the vertical leg of the T has semi-circular 
cutouts for weight saving, the portions of this leg 
remaining are referred to as teeth and are approxi- 
mately 4 in. in length. These teeth are welded to the 
bottom beam which carries the trolley. The top beam 
is 0.20 per cent C, A7 ordinary structural grade, the 
bottom beam is 0.60 per cent C steel for abrasion resist- 
ance from the trolley wheels. Fatigue cracks which 
led to several failures were present on the bottom rail 
of several installations, Figure 24. These cracks occurred 
at the running-out portion or toe of the weld at the 
end of the teeth which was welded last. Subsequent 


investigation showed excessive weld hardening check- 
ing as high as RC 65-66 in these areas compared to 
RC 30 in unaffected base metal hardness, Figure 25. 
Failure, of course, was due to poor welding technique, 
particularly lack of preheat, Figure 26. Figure 26 is a 
longitudinal section through the junction of the beam 
and rail showing microscopic crack which has developed 
at the toe of the weld. Hardness values are as follows: 
T-rail—Rockwell C 25, martensitic area (underbead 
hardening)— Rockwell C 56-58. These values illustrate 
absolutely no preheating of the weldment and certainly 
no post-heat treatment. In addition to this it was 
established in comparison with competitors satisfactory 
beams that the ‘“feathering-out” of the weld bead 
is poor practice in that this final bead is laid on 
cold metal and does not receive either the preheat or 
subsequent tempering effect of multiple bead laying as 
it does in the center of the weldment. Cracking of the 
T-rail in the almost completely hardened condition 
would easily be initiated by the slight vibratory stresses 
induced in operation, although in many cases spon- 
taneous underbead cracking was present in martensitic 
areas. Welding recommendations were made suggesting: 
(a) beveling of teeth on the top rail, (b) jig setting-up 
of both rails and preheating to 500 F, (c) weld to start 
at center horizontal line of tooth, wrap around both 
ends and double back to starting point, (d) low hydro- 


gen rod. A 


CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 
No September Meeting 
BUFFALO SECTION 

No September Meeting 
CANTON SECTION 

No September Meeting 
CHICAGO SECTION 

No September Meeting 
CLEVELAND SECTION 
No September Meeting 
DETROIT SECTION 

No September Meeting 
LOS ANGELES SECTION 


Monday, September 14, 1959—Social Hour 6:15 p.M., 

Dinner 7:00 p.m., Meeting 8:00 p.m. 

“Expansion of Electrolytic Tinning Facilities at Pittsburg 
Works,”’ by R. L. Dowell, Assistant to General Superin- 
tendent, Columbia-Geneva Steel Div., United States Steel 
Corp., Pittsburg, Calif. 

Michael’s Restaurant, 6309 E. 

Angeles, Calif. 


PHILADELPHIA SECTION 


No September Meeting 


Washington, Los 
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PITTSBURGH SECTION 
No September Meeting 


ST. LOUIS SECTION 

Wednesday, September 23, 1959-—7:00 p.m. (lor Trip). 
(No Dinner or Social Hour) 

Inspection Trip—Through Plant No. 10, 
Brewing Co., St. Louis, Mo. 


Falstaff 


SAN FRANCISCO SECTION 

Tuesday, September 22, 1959-——Social Hour 6:00 p.., 

Dinner 7:00 p.m., Meeting 8:00 P.M. 

Bethlehem Steel Co. Night 

‘‘Personal Experiences During Visit to Soviet Union Steel 
Industry,’’ by F. 8S. Eckhardt, Assistant to Vice President, 
Bethlehem Steel Co., Bethlehem, Pa. 


Shattuck Hotel, Shattuck & Alston Way, Berkeley, Calif. 


UTAH SECTION 

Monday, September 14, 1959-——Social Hour 6:30 p.M., 
Dinner 7:30 p.m., Meeting 8:30 p.m. 

Details Not Available 

Grandview Cafe, Provo, Utah 


YOUNGSTOWN SECTION 


No September Meeting 
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Experience With Self-Fluxing Sinter 
at The Steel Co. of Canada, Limited 


by J. S. McMahan, Superintendent, Blast Furnaces, The Steel Co. of Canada, Limited, Hamilton, Ontario 


.... presented before general meeting of 


the American Tron and Steel Institute tn 
Vew York, May 27, 1959... . the 
present high capital cost of blast furnace 
may justify use of self-fluxing sinter to 


increase furnace production over that of 


nalural ore practice or permit installation 
of a smaller furnace for a given tonnage 
production rale .... 


. increase in blast furnace output as a result of 
the use of burden preparation has been the subject 
ol speculation and study lor many years. 

The availability of rich ores and plentiful fuel 
resources on the American continent has promoted the 
development of a natural ore practice rather than a full 
exploitation of burden preparation. The present high 
enpital cost of blast furnaces, however, has increased 


Figure 1 — Optimum 
blast furnace _ slag 


the necessity for the study and adoption of some form 
of burden preparation. 

The preparation of a blast furnace burden is con- 
cerned mainly with its iron and flux bearing parts and 
may have the following aspects: 


|. Physical preparation. 

2. Chemical preparation. 

3. Physical and chemical preparation. 
Every type of burden preparation always has in view 
several characteristics which are essential for efficient 
blast furnace operation: 


1. A sufficiently high and uniform over-all permea- 
bility of the stock. 
2. Satisfactory reducibility of the iron bearing 
materials. 
3. Uniformity of the burden, both physical and 
chemical. 
t. Reduetion of the thermal load of the blast 
furnace. 
The first factor is particularly important for efficient 
blast furnace operation. A relatively, high permeability, 








composition (tri- 





angle) at 5 per cent 
Al.O taken from 
paper by Osborn. 
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uniform over the cross section of the furnace, will 
facilitate the heat exchange between the gases and 
solids and the reduction of the iron oxides, and will be 
conducive to a relatively higher wind rate. 

The furnace gases, in traveling from the tuyeres to 
the stock line, will pass through the plastic zone and 
then through the granular bed above it. Thus, a correct 
chemical composition of the burden to ensure a narrow 
plastic zone of low viscosity as well as a proper granulo- 
metric composition above the plastic zone are both 
important to good permeability. This is of increasing 
importance should the amount of coke per unit of ore 
decrease since the permeability due to the coke would 
be lessened. 

A sufficiently high reducibility of the iron bearing 
material will increase the amount of indirect reduction 
and allow a higher throughput rate without upsetting 
the parameters of the plastic zone and the operation of 
the furnace. The reducibility should be considered not 
for a sample of laboratory size only, but as an over-all 
characteristic of the material in the furnace stack. Thus 
the reducibility of the burden is a function not only 
of the chemical and mineralogical composition of its 
iron bearing materials, but also of its permeability. 

Uniformity of the burden implies a minimum number 
of components in the charge. Ideally, the burden should 
consist of only two components: the iron and flux bear- 
ing material, and the reducing and combustible agent. 
The proper permeability, reducibility and uniformity 
of the burden ensures the maximum reduction of the 
burden before it reaches its softening temperature, 
thus resulting in a narrower plastic zone and allowing 
increased wind rates to be used. 

The last characteristic of effective burden prepara- 
tion, the reduction of the thermal load of the blast 
furnace, can be accomplished by the removal of volatiles 
and by the decomposition of carbonates outside of the 
blast furnace. In addition to the saving of the heat of 
vaporization and decomposition, the elimination of the 
carbon dioxide from the charge by the decomposition 
of the carbonates will reduce solution losses in the upper 
levels of the stack and hence further reduce coke con- 
sumption. 

At present, sintering and pelletizing are the two 
methods most widely used for burden preparation. In 
either method, the flux required for proper desulphuri- 
zation of the pig iron can be incorporated in the prod- 
uct and the size of the product can be controlled. 

Self-fluxing sinter composition—A blast furnace slag 
to be most effective must be completely liquid at the 
temperature to which it is heated in the furnace. This 
temperature range in the case of the slags obtained at 
The Steel Co. of Canada is 2700 F (1482 C) to 2850 F 
(1566 C), temperature of the flush slag. Practical slag 
compositions, therefore, are ones with liquidus tem- 
peratures under 2700 F (1482 C). 

Theoretically, the optimum composition of a slag for 
any particular Al,O; concentration lies at a point of 
minimum SiO, content, is not too close to an area of 
crowding isotherms over 2700 F (1482 C) and, if 
possible, near or on a plateau region of the ternary 
CaO—Si0.—-MgO diagram (see Figure 1). Such a slag 
will have a maximum desulphurizing power and will 
not be too sensitive to eventual fluctuations in chemi- 
cal composition. 
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Figure 2— This is an outline drawing of Stelco blast 
furnace ‘‘B.”’ 


Since minor constituents in the slag tend to lower the 
liquidus temperature below that which would prevail 
if the slag were composed of only the four major com- 
ponents, the minimum liquidus temperature of an 
optimum slag can be safely raised to 2750 F (1510 C) 
or even 2800 F, for it has been indicated by E. F. 
Osborn (1)* that liquidus temperature depression 
from minor constituents is of the magnitude of about 
180 F (100 C). The composition of optimum blast 
furnace slags with different contents of AlO; (0 to 35 
per cent) has been suggested by Osborn (1). His opti- 
mum slag for the five per cent Al,O; level is represented 
by the solid triangle in Figure 1. 

A truly self-fluxing sinter is a sinter which can be 
charged to a furnace along with coke to yield upon 
smelting a slag having a low viscosity and having a 
suitable composition for proper desulphurization of the 
pig iron so that the charge would consist only of sinter 
and coke. 

A burden of this type requires a sinter of a con- 
sistently uniform (within a certain range of tolerance) 
chemical composition so as to enable the operators to 
properly control the sulphur. Should the inadequacy or 
lack of bedding facilities and proportioning devices in 
the sintering plant make an adequate control of the 
chemical composition of the sinter impracticable, the 


* Numbers in parentheses refer to bibliography at end of paper. 


109 





production of two types of sinter, one slightly basic and 
the other slightly acid, may be desirable. Both sinters 
would be charged into the furnace and their different 
proportioning in the charge would provide an additional 
possibility of control on the furnace. This method would 
not interfere with the fundamental principles of a fully 
prepared and uniform burden. 

In the initial development of truly self-fluxing 
sinter, it was felt that the adoption of Osborn’s opti- 
mum slag composition would be a logical starting 
point, fully realizing that the coke ash when combined 
with the flux portion of the sinter would tend to make 


the slag more siliceous and to raise its alumina con- 
tent 

Description of trials--The Steel Co. of Canada has 
four blast furnaces 


| “A” furnace, hearth diameter 11 ft. 

2. “B” furnace, hearth diameter IS ft. 
3. “C” furnace, hearth diameter 23 ft-6 in. 
| “1” furnace, hearth diameter 28 ft. 


and one sintering unit capable of producing about 2200 
net tons of sinter per day. ‘“‘B” furnace was selected 
for the 100 per cent self-fluxing sinter trial as the sinter 
plant has only sufficient capacity to supply this fur- 
nace. (A” 
“merchant iron.” 
shown in Figure 2. 

\t the commencement of the sinter trial, ““B” fur- 
nace Was operating on a 60 per cent sinter burden, the 
sinter used being only partially fluxed. The amount of 
self-fluxing sinter and the total amount of sinter in the 
burden were increased gradually throughout the trial 
until a 100 per cent self-fluxing sinter burden was at- 


furnace is used for the production of 
) The dimensions of ‘‘B”’ furnace are 


tained. The trial was terminated after reverting to a 


Figure 3— These bar type graphs illustrate data on ‘‘B”’ 
blast furnace practice during test. 
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Figure 4— Blast volume, blast temperature and delays 
for ‘‘B’’ blast furnace during test period. 


natural ore practice which served as a basis for evalu- 
ating the performance obtained with the 100 per cent 
sinter practice. 

The trial period lasted from November 1, 1957 to 
April 17, 1958. The data obtained from the trial period 
have been divided into 24 seven-day periods, the results 
being expressed as daily averages. The division of the 
data in this manner was convenient but in some ip- 
stances resulted in the averaging of mixed practices, 
i.e., during the March 28—April 3 period both 100 per 
cent sinter and natural ore practices were employed. 


PRODUCTION RATE AND 
OPERATING CONDITIONS 


From November 1, 1957 to December 5, 1957, the 
burden consisted of 60 per cent partially-fluxed sinter 
(dolomite sinter), the remainder being «a mixture of 
natural ores. From December 6, 1957 to March 31, 
1958, the amount of sinter in the burden was progres- 
sively increased and the amount. of truly self-fluxing 
sinter (calcite sinter) in the sinter part of the burden 
was also increased. Between February 21, 1958 and 
March 31, 1958, all of the flux required was contained 
in the sinter. After March 31, 1958, the use of sinter 
in the burden was discontinued. See Figure 3. 

Production rate—It appears from Figure 3 that as 
the amount of sinter in the burden was increased the 
production rate also increased. By comparing the 
production rate of 1073 tons per day obtained with a 
100 per cent sinter burden during the period March 21 
to March 27 with the production rate of 653 tons per 
day obtained with the natural ore burden during the 
period April 11 to April 17, it may be seen that a gain 
of 64.3 per cent in production was realized. The highest 
production rate for any single day occurred on March 
31 which was the last day on which a 100 per cent 
sinter burden was employed. The production rate 
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obtained on this day was 1140 tons which represents 
an increase of 74.6 per cent over the April 11 to April 
17 average. The average of 653 tons per day is repre- 
sentative of the production rate obtained from ‘B”’ 
Furnace as the 1952 to 1955 average was 650 tons per 
day, no self-fluxing sinter being used during those 
years. 

From November | to December 31, both the wind 
flow and temperature were decreased, but the produc- 
tion rate remained relatively constant except for the 
low production obtained during the period December 
20 to December 26, i.e., 704 tons per day. The operating 
delays for this latter period were considerable, averaging 
174 minutes per day. See Figure 4. It would appear that 
the decrease in production that would be expected from 
lower wind flow and temperature was offset by the 
increased amount of self-fluxing sinter and by the 
slightly higher burden ratios used during this time. 

Burden ratio—It is the practice at The Steel Co. of 
Canada to maintain a constant weight of coke in the 
charge so that the skip cars are always filled to the safe 
limit with coke, and to vary the weight of ore and stone 
according to the demands of the furnace. Increases in 
the burden ratio are made cautiously and decreases can 
be and are made rapidly, the changes in the burden 
ratio being made only by changes in the ore weight. 
rom Figure 3, it may be seen that the burden ratio 
was increased by an amount which closely corresponds 
to the increases in the proportion of sinter contained in 
the burden. High sinter burdens permit the use of 
higher burden ratios. 

Blast—The flush slag temperature was estimated 
visually and the blast temperature varied accordingly. 
The blast temperature was also varied in order to 
control the silicon content of the pig iron, being in- 
creased when the silicon content fell and decreased 
when the silicon content rose. Because the blast tem- 
perature is used as a control, it was not held at any 
particular level during the trial. It was, however, at or 
below 1300 IF (704 C) in most instances as temperatures 
above 1300 F (704 C) cannot be maintained owing to 
the limited stove capacity. See Figure 4. 

The operation of the blast furnace with a high sinter 
burden was noticeably different than that with a 
natural ore burden as the stock descended smoothly 
without hanging despite the fact that high blast tem- 
peratures were employed. 

During the month of December the temperature of 
the top gas was irregular, often rising abruptly to tem- 
peratures as high as 900 IF (482 C). Because of these 
frequent extremes in the temperature of the top gas, 
the blast volume was reduced from 45,000 to 41,000 
cfm. As a result of this change the average temperature 
of the top gas was lower, and the abrupt increases in the 
temperature occurred less frequently. 

The wide fluctuations in the temperature of the top 
gas was possibly due to the incomplete readjustment 
of the furnace lines to the relatively rapid changes in 
burdening which tended to cause channeling of the 
gases and hanging of the stock. 

During the latter part of the trial the wind volume 
Was again increased for the operation of the furnace 
had been smooth: the stock usually descending evenly 
and the blast pressure for the most part remaining 
relatively uniform. 
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It has been the practice for several years at The 
Steel Co. of Canada to add steam to the blast. The 
steam is injected into the cold blast main from a 2-in. 
steam line through any or all of the three connections: 
34, 1, and 114 in. During the latter part of the trial all 
three connections were fully opened. Neither the 
amount of moisture in the blast nor the amount of 
steam injected into the main during the trial could be 
estimated as no accurate metering instruments were 
available. 

The blast pressures recorded during the trial period 
did not show any marked trend either to increase or to 
decrease as the proportion of sinter in the burden 
changed. The average blast pressure for the trial 
period, however, was somewhat higher than was the 
average for the year 1956. In general, as already men- 
tioned, the operation of the furnace was smooth, the 
stock usually descended evenly and the blast pressure 
remained relatively uniform over the test period. 


SINTER 


Two main types of sinter were used during the trial 
period and have been named “‘dolomite’’ sinter and 
‘“caleite’”’ sinter. The dolomite sinter, as the name sug- 
gests, is produced from a sinter mix containing dolo- 
mite fines. The calcite sinter, however, is produced 
from a mix containing both dolomite and calcite fines. 

Dolomite sinter-—Dolomite sinter was first produced 
on April 1, 1956. After a few trial periods a sinter mix 
containing 18 per cent dolomite fines was decided upon 
and has remained at this level for most of the time since 
then. Table I lists the average amount of dolomite fines 
and coke breeze used in the dolomite sinter mix and 
the average analysis of the sinter produced during the 
24-week trial period. 

Dolomite sinter is only partially fluxed and if more 
dolomite were added to the sinter mix, the resulting 
sinter could still not be strictly considered self-fluxing 
as the blast furnace slag that would be obtained would 
have too high a magnesia content. The work of Osborn 
et al (1), Holbrook and Joseph (2), and Holbrook (3), 
showed that the optimum magnesia content for the 
type of slag obtained at The Steel Co. of Canada would 
be between 12 and 16 per cent, where the per cents of 
SiO. + CaO + MgO + AIO; equals 100 per cent. The 
slag portion of the dolomite sinter as presently produced 
has an average magnesia content of 19.35 per cent. 
See bracketed values in Table I. 

Calcite sinter—Calcite sinter was produced in 
December, 1957, and was the first attempt at making a 
truly self-fluxing sinter. The sinter mix initially con- 
tained 15 per cent dolomite and 10 per cent calcite. 
The amount of dolomite in the mix was later reduced 
to 11 per cent when after using an 80 per cent calcite 
sinter burden it was found that the calcite sinter con- 
tained sufficient limestone and dolomite to flux the 
coke ash and the gangue of the natural ore in the burden 
and would thus be expected to give a very basic slag 
upon using the proposed 100 per cent calcite sinter 
burden. 

The average composition of the sinter mixes and the 
average analyses of the two types of calcite sinter 
produced are listed in Table II. 

Despite the reduction in dolomite, No. 2 calcite 
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TABLE |! 


Dolomite Sinter 


Sinter analysis 





Mix Per cent 
per cent coke breeze ; 
dolomite in sinter SiO., AL.O,, CaO, MgO, FeO, Basicity 
in sinter mix per cent per cent per cent per cent per cent per cent ratio 
17.7 6.6 53.08 10.49 1.57 7.57 4.71 12.9 1.02 
- bi (43.10) (6.45) (31.10) (19.35) mi rie 
TABLE Il 
Calcite Sinters 
Calcite Dolomite Breeze , is me | . 
in mix, in mix, in mix, Fe, SiO., Al.O;, CaO, MgO, FeO, | Basicity 
per cent per cent per cent per cent per cent per cent per cent per cent per cent ratio 
No. 1 10.3 14.8 6.7 51.03 10.08 1.40 11.61 4.43 11.78 1.40 
No. 2 10.3 10.8 7.3 52.53 8.98 1.84 10.15 3.96 11.76 1.30 


sinter was still found to yield slightly basic blast furnace 
slags. Since the dolomite sinter on the other hand was 
slightly acid, it was possible to control the sulphur con- 
tent of the hot metal by varying the proportions of 
these sinters in the burden when the charge consisted 
only of sinter and coke. A change in the proportion of 
these sinters in the burden had to be made quite fre- 
quently toward the end of the trial as their chemical 
analyses could not be maintained constant because of a 
lack of suitable feed controls in the sinter plant. 

The development of a truly self-fluxing sinter can be 
approached in two ways: 

|. A desirable composition of the blast furnace slag is 
selected and then, knowing the chemical composition of 
the elements of the burden and assuming a certain coke 
rate, the composition of a sinter that would produce 
such a slag is calculated. This approach either assumes 
an advance knowledge of the coke rate or necessitates 
calculations for several most likely coke rates with the 
final selection done after some furnace trials. 

2. The composition of the slag forming part of the 
sinter is selected according to a quaternary diagram so 
that its dilution with SiO, and Al,O; (at any reasonable 
coke rate) from coke ash will place the composition of 
the final blast furnace slags in a desirable area of the 
diagram. This approach does not require an advance 
knowledge of the coke rate. 

lor both eases Osborn’s phase diagrams can be used. 
The second approach was used in the present work. 

The composition of calcite sinter No. 1 was derived 
from the optimum slag composition for a five per cent 
ALO, slag shown in Figure 1, namely: 


ALO, CaO MgO SiO, 
Osborn’s ideal 5 13 16 36 
Calcite sinter No. 1] 
(average ) 5.09 12.19 16.00 36.63 


It may be seen that in practice Osborn’s ideal slag com- 
position was closely approximated. Although his ideal 
slag composition has a desulphurizing power greater 
than that required in practice, it provided a basis for 
determining the composition of the preliminary self- 
fluxing sinter mix. 

\ dilution of Osborn’s ideal slag with SiO. and Al,O, 
from coke would also remove the ultimate blast furnace 
slag from the area of a relative crowding of isotherms 
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and make it less sensitive to fluctuations in composition. 

Samples of calcite sinter were obtained daily from the 
blast furnace bins and their bulk density and size grad- 
ing determined. From Table III it may be seen that 
there is no significant difference in these properties of 
the two types of calcite sinter used. (No data are avail- 
able for comparison with dolomite sinter.) 


COKE 


Physical properties—As ‘‘D” furnace was down for 
relining at the commencement of the trial and was not 
put into operation until toward the middle of the trial 
period, the coking time employed was altered to a con- 
siderable extent (24 to 17 hr) in order to adjust the out- 
put of the coke ovens to the changing demands for 
coke by the blast furnaces. This coincidence provided 
an opportunity to observe the influence of coking time 
upon the physical properties of coke, and the influence 
of the properties of the coke upon the operation of the 
blast furnace. 

From Figure 5, it is interesting to note that the phys- 
ical properties of the coke as assessed by the ASTM 
shatter, tumbler and porosity tests did not change in a 
manner related to coking time. The gross coke mean 
size, however, varied directly with net coking time and 
indirectly with flue temperature, as may be seen in 
Figure 6. 

It would appear that comparison of the properties of 
the coke, as presently measured, with the production 
rate obtained in the blast furnace, Figure 3, that within 
the variation in coke properties obtained, the coke does 
not seem to have any influence upon the production 
rate. 

Coke rate—The coke rate was reduced from about 
1800 lb per ton of pig iron when using an ore burden to 
nearly 1200 lb per ton of pig iron when using a sinter 


TABLE Ill 
Physical Properties of Calcite Sinters 
Bulk Mean | —tin, 
density, size, per 
Type Ib per ft® in. cent 
1 102.4 0.46 7.0 
0.45 8.9 


2 103.2 
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Figure 5 — Coke oven data during the test period. 


burden. This represents a saving of 600 lb of coke per 
ton of pig iron. The reduction in fuel consumption 
actually is not this large as the amount of coke breeze 
used to make the sinter must be taken into account. If 
the cost of coke breeze were deemed to be the same as 
blast furnace coke there would still be a net saving of 
about 250 lb per ton of pig iron. See Figure 7. 


TOP GAS AND FLUE DUST 


Top gas—The CO,/COz ratio of the top gas and the 
top gas temperature are considered by the industry to 
indexes of the efficiency of furnace operation: a high 
ratio and temperature indicating low efficiency, while a 
low ratio and temperature indicates a high efficiency. 
rom Figure 8, it may be seen that on this premise the 
efficiency of “B”’ furnace increased with the increased 
use of sinter. It follows that a low heating value of the 
top gas is also an index of high efficiency, Figure 8, and 
with improved blast furnace efficiency it may be neces- 
sary to enrich the top gas with some coke oven gas in 
order that the blast furnace gas will be suitable for use 
as a fuel. 

Flue dust—The advantages of using sinter appear to 
be many as in addition to increasing the production 
and decreasing the coke rates, the amount of flue dust 
produced was drastically decreased. The normal 
amounts of 60 or more lb of flue dust per ton of pig 
iron were reduced to 28 to 29 lb per ton. 

The carbon content of the flue dust increased as the 
amount of flue dust decreased. This is to be expected 
as relatively the same amount of coke dust would be 
blown out with the gas stream, but sinter being appar- 
ently less prone to the formation of fines than ores are, 
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Figure 6 — Coke size, net coking time and flue tempera- 
ture for the test period. 


did not contribute greatly to the dust load. This is 


further borne out by the fact that the iron content of 
the flue dust was much lower. 


IRON COMPOSITION 


Manganese--The manganese content of the hot 
metal was reduced from the normal values of greater 
than one per cent to as low as 0.22 per cent during the 


Figure 7 — Coke rate data for test period. 
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Figure 8 — Heating gas data for ‘‘B’’ blast furnace. 


trial. The reduced manganese was the result of the 
elimination of manganese bearing iron ore and open 
hearth slag from the charge for a few periods during the 
trial. The reduced manganese in the charge did not 
cause any discernible changes in the blast furnace opera- 
tions. 

The reduction in the manganese content of the hot 
metal by some one per cent will decrease the amount of 
heat liberated as a result of the oxidation of manganese 
in the open hearth bath during the flush. This loss of heat 
may not affect the open hearth practice as long as the 
furnaces have the capacity to maintain a sufficiently 
high firing rate as was the case at The Steel Co. of 
Canada. The use of low manganese iron in furnaces 
having a low firing rate with no possibility of increasing 
the rate will have to be investigated in practice. 

\ study was made to determine the effect of pig iron 
with a low manganese content on the residual manga- 
nese and the degree of desulphurization in the open 
hearth. The study was carried out by comparing the 


TABLE IV 
Low and High Manganese Hot Metal Used in the Open Hearth 
Low High 
Mn hot Mh hot Dif- 
metal metal ference 
Number of heats* 111 | 90 ae 
Average Mn in hot metal, per 0.39 1.37 0.98 


cent 
Average residual Mn in steel at 0.101 0.132 0.031 
tap, per cent 
Weight loss Mn based on 100- 0.294 0.753 0.459 
ton heat, tons 
* A 50 per cent hot metal charge was used in all cases. Scrap 
assumed to contain 0.4 per cent Mn. 
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Figure 9— Per cent iron in charge vs per cent carbon 
dioxide from natural fluxes in charge for biast furnace 
“Bo” 


data from heats where the hot metal charged had either 
a high or low manganese content. 

In Table IV, the number of heats used in the study, 
the average manganese in the hot metal, the average 
residual manganese in the steel at tap and the weight 
of manganese lost during refining are listed. The differ- 
ence between the average manganese content in the hot 
metal and in the steel for the heats studied has also been 
noted. 

From Table IV it appears that 2!5 times as much 
manganese is lost to the slag in the open hearth with 


Figure 10 — Outline drawing of Stelco blast furnace ‘‘D.’’ 




































































BOTTOY Cs AL 
iS La 
a “4 ‘ "7/4 — ~~ BTOCK LINE 
> - q LAE 
S 
| 
| 
| 
| 
2 2 
\ se 
Sy 4 | 
\ SS = | 
WS Na) ‘ 
| SX R ty 
‘ 
. ' 
\\ D) 
\ %y 
| NS | 
N | { 
> } 
3-obow 
‘ oe —_ 
— a ee es. = TUY ERES 
: \ ZB~ “Dia x i “— | 
' ame : O 
z ! 
Mw 














lron and Steel Engineer, August, 1959 





high manganese hot metal than with low manganese hot 
metal. It would thus be expected that the yield when 
using low manganese hot metal would be slightly better, 
i.e., approximately one additional ton of steel per 110 
tons of hot metal charged or per 220 tons of steel 
produced. 

The variation in melt sulphur was correlated with 
manganese and sulphur in the hot metal, and the 
finish ladle sulphur with manganese and sulphur at 
melt. Although a relationship was found between sul- 
phur in the hot metal and sulphur at melt, and between 
sulphur at melt and finish sulphur, no relationship in 
either case was evident for manganese indicating that 
the difference in the manganese content of the bath ob- 
tained by changing manganese content of the hot metal 
did not affect desulphurization. 


Irom all observations to date, there does not appear 
to be any necessity for charging manganese bearing 
iron ores or open hearth slag to the blast furnace. As a 
matter of fact the presence of fines in the open hearth 
slag may have a detrimental effect upon blast furnace 
performance. 

The work of Glaskov (4) and Sherebin (5) cerrobo- 
rates the belief that the use of open hearth slag and pro- 


duction of high manganese iron is undesirable. 
The results obtained from the blast furnace trials 
which they quote, showed an increase in furnace output 


by some six per cent with a corresponding decrease in 
coke rate by approximately 5 to 6 per cent through the 
elimination of open hearth slag from the charge and 
reversion to low manganese iron. 


Silicon—The silicon content of the hot metal de- 

















TABLE V 
““‘B”’ Furnace 
Sensible 
Coke for Coke for Per cent heat of 
Total coke Coke burnt reduction alloying Solution | coke con- Top gas production top gas 
consumed, | at tuyeres, of Si, iron, losses, sumed Btu per 
tons per tons per tons per tons per tons per above Cu ft ton < 
Date day day day day day tuyeres Cfm per ton 1000 
Nov. 1-7 648.4 487.3 6.97 37.4 116.73 18.0 63,540 110,955 952.2 
Nov. 8-14 661.6 490.5 9.55 36.7 124.85 18.9 63,615 113,785 1027.3 
Nov. 15-21 637.0 487.9 9.56 35.4 104.14 16.3 63,300 117,040 1106.9 
Nov. 22-28 638.4 487.4 8.81 37.4 104.79 16.4 63,160 110,685 917.3 
Nov. 29-Dec. 5 615.0 476.0 8.01 36.3 94.69 15.4 62,045 111,600 922.7 
Dec. 6-12 631.1 478.1 7.74 36.5 108.76 17.2 61,580 110,905 973.2 
Dec. 13-19 608 .6 482.3 7.81 34.4 84.09 13.8 61,195 116,675 1144.4 
Dec. 20-26 558.6 422.8 8.00 32.7 95.10 17.0 60,440 108,685 994.0 
Dec. 27-Jan. 2 609.0 462.1 - 9.21 38.0 99.69 16.4 59,570 102,025 829.6 
Jan. 3-9 603.1 443.7 9.51 38.9 111.00 18.4 56,910 95,395 744.1 
Jan. 10-16 576.4 421.6 9.80 38.7 106.30 18.4 57,525 92,325 684.3 
Jan. 17-23 609.1 446.9 9.55 40.9 111.75 18.3 57,440 92,335 684.2 
Jan. 24-30 614.4 444.3 8.74 41.6 119.76 19.5 57,935 90,945 638.5 
Jan. 31-Feb. 6 599.1 447.2 9.83 41.0 101.07 16.9 57,730 92,655 699.2 
Feb. 7-13 612.6 444.3 9.35 40.8 118.15 19.3 57,440 92,025 694.5 
Feb. 14-20 618.5 448.3 9.07 42.7 118.43 19.1 57,545 88,285 606.0 
Feb. 21-27 628.8 458.1 10.06 43.1 117.54 18.7 58,715 89,660 645.2 
Feb. 28-Mar. 6 639.9 457.1 9.71 45.3 127.69 20.0 57,710 83,600 630.9 
Mar. 7-13 657.3 455.8 9.60 48.2 143.70 21.9 57,120 77,575 567.3 
Mar. 14-20 649.8 465.5 11.64 48.5 124.16 19.1 58,370 78,800 596.2 
Mar. 21-27 657.2 466.4 9.84 49.9 131.06 19.9 58,480 76,630 573.8 
Mar. 28-Apr. 3 644.4 461.6 9.48 44.7 128.62 20.0 58,840 86,145 574.5 
Apr. 4-10 604.0 458.7 7.66 31.9 105.74 17.5 60,050 121,855 841.2 
Apr. 11-17 614.1 477.2 7.22 30.4 99.28 16.2 62,700 135,575 912.1 
Note: 86-per cent fixed carbon in coke. Reduction of Mn and P by solid carbon not taken into account. 
TABLE VI 
“‘D”’ Furnace 
Per cent 
coke con- Sensible 
Coke for Coke for sumed heat of 
Total coke Coke burnt reduction alloying Solution above Top gas production top gas 
consumed, at tuyeres, of Si, iron, losses, tuyeres, Btu per 
tons per tons per tons per tons per tons per tons per Cu ft ton x 
Period day day day day day day Cfm per ton 1000 
Nov. 21-27, 1958 982.8 718.2 19.9 64.9 179.8 18.3 93,878 92,667 861.1 
Nov. 28-Dec. 4 1320.4 864.6 15.5 84.2 356.1 27.0 113,926 88 ,623 583.4 
Dec. 5-11 1299.5 866.4 12.2 82.2 338.7 26.1 114,488 90,916 597.1 
Dec. 12-18 1309.2 869.5 15.1 81.9 342.7 26.2 113,872 91,059 690.3 
Dec. 19-25 1117.5 873.8 13.8 69.9 160.0 14.3 113,872 107,281 714.5 
Dec. 26—Jan. 1, 1959 1281.7 864.5 22.6 87.8 306.8 23.9 112,056 81,921 488.8 
Jan. 2-8 1301.2 866.4 18.5 94.0 322.3 24.8 111,226 77,231 478.0 
Jan. 9-15 1292.7 863.3 17.8 93.6 318.0 24.6 110,488 77,682 513.4 
Jan. 16-22 1307.0 862.7 18.9 94.8 330.6 25.3 111,456 77,418 510.5 
Jan. 23-29 1316.7 863.9 18.5 97.2 337.1 25.6 111,456 74,659 462.3 
Jan. 30-Feb. 5 1329.5 861.7 17.8 96.7 353.3 26.6 109, 902 73,691 455.6 
Feb. 6-12 1376.0 896.4 19.4 100.8 359.4 26.1 114,031 74,196 413.8 
Feb. 13-19 1390.4 911.0 18.6 102.0 358.8 25.8 116,214 74,508 353.7 
Feb. 20-26 1423.6 919.7 18.8 102.4 382.7 26.9 117,070 74,910 419.0 
Feb. 27—Mar. 5 1360.8 908.4 18.7 100.4 333.3 24.5 118,056 75,698 444.0 
lron and Steel Engineer, August, 1959 115 








TABLE Vil 


Fe in 
Sinter, Ore, Pellets, burden, 
Period per cent per cent per cent per cent 
““B’’ furnace 
Feb. 21-27, 1958 80.0 20.0 51.69 
Feb. 28-Mar. 6 88.6 11.4 52.30 
Mar. 7.13 92.1 7.9 53.18 
Mar. 14-20 100.0 : 53.09 
Mar. 21-27 100.0 53.11 
““D”’ furnace 
Jan. 16-22, 1959 70.0 30.0 55.41 
Jan. 23-29 70.0 30.0 55.86 
Jan. 30 Feb. 5 70.0 bat 30.0 55.32 
Feb. 6-12 65.7 0.7 33.6 56.36 
Feb. 20-26 67.9 weet 32.1 55.38 
Feb. 27 Mar. 5 67.9 - 30.0 54.81 


creased with the increased use of sinter in the burden, in 
spite of the higher blast temperatures that were em- 
ployed with the high sinter burdens. No explanation for 


this phenomenon is offered 


SINTER-PELLETS PRACTICE 


\s mentioned in the introduction, in addition to 
sintering, pelletizing is a common method employed 
for burden preparation 

\fter the “B” furnace trial, the calcite sinter was 
charged to “C” and then to “D” furnace. Since, in both 
cases, this caused the production rates of the furnaces 
bo merease beyond the capacity of the sinter plant to 
completely supply any of these furnaces with self- 
fluxing sinter, pellets were added to the charge to make 
up the difference. This provided some opportunity ol 


Figure 11 — This is a comparison of ‘‘B’’ (left) and ‘‘D”’ 


right) furnace burden makeups. 
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Tons iron Cu ft Btu 
Tem- per day Cu ft top gas | in top 
perature per cu Lb coke top gas per min | gas per 
of wind, ft of per ton per ton per sq ton iron 
F furnace iron iron ft bosh x 1000 


89,660 154.5 | 645.2 
83,600 | 151.8 | 630.9 
77,875 | 150.9 | 567.3 
78,800 153.6 | 596.2 
76,630 153.9 | 573.8 


1202 0.0446 1358 
1224 0.0469 1314 
1249 0.0499 1269 
1258 0.0503 1246 
1310 0.0517 1225 


77,418 147.7 | 510.5 
74,659 147.7 462.3 
73,691 145.6 | 455.6 
74,196 151.0 | 413.8 
74,910 155.1 419.0 
75,698 156.4 444.0 


1450 0.0450 1282 
1450 0.0462 1260 
1450 0.0459 1279 
1450 0.0479 1270 
1453 0.0486 1293 
1450 0.0477 1260 


comparing the self-fluxing sinter practice with a mixed 
sinter-pellets practice. 

The type of pellets used was not self-fluxing and they 
were rather nonuniform in size (mean size 0.5 in., max. 
2 in.), but they had a high iron content (62 to 67 per 
cent Fe) which tended to offset the composition and 
size disadvantages. 

The largest furnace, Figure 10, was selected for com- 
paring the 100 per cent sinter with the sinter-pellets 


‘ practice. As the stone was gradually removed, the 


bases in the sinter had to be increased so as to provide 
the flux requirements of the pellets. In this case the 
sinter was overfluxed and contained the flux required 
by the whole burden including the pellets. 

In order to compare the efficiencies of different prac- 


Figure 12 — Comparative production data for ‘‘B’’ (left 
and ‘‘D”’ (right) furnaces. 
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tices an attempt was made to evaluate the per cent coke 
consumed above the tuyeres (after having accounted 
for the earbon dissolved in the iron and used for the 
reduction of silicon), the total gas flow through the fur- 
nace per unit of time, the gas produced per ton of iron 
and its sensible heat, Tables V and VI. The per cent 
coke burnt at the tuyeres, the solution losses and the 
per cent coke consumed at the tuyeres, as listed in 
Tables V and VI, may be used as qualitative guides only 
since the moisture of wind could not be determined. 

The last two parameters in Tables V and VI are of 
interest since they may be used as an index of the effi- 
ciency of the chemical interaction and of the heat ex- 
change between gases and solids in the furnace. The 
lower the gas production per unit of iron and the lower 
its sensible heat, the higher the efficiency of the process 
under similar conditions. This gradual increase in effi- 
ciency with increasing per cent sinter in the burden 
may be attributed to a more uniform and consistent 
over-all permeability of the stack. 

The best comparison is given by operations under 
relatively similar conditions and particularly when the 
detrimental effect of carbonates and open hearth slag 
on the furnace performance was absent. 

Table VII and Figures 11, 12, 13 and 14 show the 
results obtained for both practices with the furnaces on 
a burden consisting of iron bearing material and coke 
only. The very small amount of stone used on ‘“D” 
furnace (5 to 45 lb per ton) may be neglected. 


SUMMARY 
There are a number of possible reasons which may be 
suggested for the superior production rates obtained by 


Figure 13— Comparison of ‘‘B’’ (left) and ‘‘D’’ (right) 
furnace gas data. 
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the use of self-fluxing sinter. It was observed that the 
weight of iron (in the form of iron oxide in the sinter) 
could be increased by an amount slightly in excess of 


the weight of carbon dioxide (in the form of magnesium 


and caleium carbonate in the flux) removed from the 
sinter during the sintering process. See Figure 9. The 
reason that this was possible is not fully understood 
and will require further study. The replacement of CO, 
by Fe in the charge, however, readily explains the 
decrease in coke rate that occurred, as more iron was 
present in the charge while the weight of coke remained 
the same. 

The reason for the increase in production rate is not 
quite as evident but may be due partly to the fact that 
with greater concentrations of iron oxides in the furnace 
greater surface areas of iron oxide are exposed to the 
reducing gas at any given time and in any given posi- 
tion in the furnace, and although the rate of reduction 
of the iron oxides may not have changed, the amount of 
iron produced in a given time will be increased. The 
increase in production may also be due to the decrease 
and eventual elimination of the carbon dioxide present 
in the charge. The release of carbon dioxide within the 
furnace during the calcination of the fluxes may tend to 
retard the reduction of iron oxide in the areas in which 
this carbon dioxide is momentarily present. As the car- 
bon dioxide content of the charge is decreased, the re- 
duction of the oxides may proceed at a steadier and 
perhaps faster rate in that part of the furnace where 
calcination of the flux would normally take place. 

Another possibility for the increased production is 
that a more uniform distribution of the rising gases 
across any plane in the furnace may have been obtained 
with the high sinter burden since fewer fines were pres- 
ent (as indicated by the reduced quantity of the flue 


Figure 14 — ‘‘D’’ furnace coke rate data. 
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dust present in the top gas) to resist the flow of the gases 
in those spaces where the fines may have segregated. A 
uniform gas distribution favors increased production 
because a greater proportion of the burden is exposed to 
the hot, rising gases at any given time, thus improving 
the transfer of heat from the gases to the solids and pro- 
viding more furnace volume active in the reduction of 
the iron oxides. Such a uniform permeability of the bur- 
den was, probably, the reason that higher burden ratios 
and, therefore, greater concentrations of iron oxides in 
the charge) could be used. 

\s no means are vet available for determining in ad- 
vance the best 
charge, it is reasonable to assume that the performance 


operating conditions for any given 


of the furnace throughout the trial was not necessarily 
the optimum that could have been obtained with the 
present facilities. The operators must necessarily use 
the trial and error method, aided by experience, in 
approaching optimum conditions, the optimum being 
approached cautiously and perhaps never reached, be- 
cause of the fear of overshooting which could lead to 
serious disturbances in the working of the furnace. A 
quantitative means of balancing the burden ratio and 
composition of the raw materials with the operating 
variables, i.e., blast temperature, moisture and volume, 
to obtain the desired metal composition and maximum 
output would be highly desirable. 

As a conclusion to this report the opinion of J. E. 


Greenawalt (6), expressed in 1938, is quoted: 





“The writer believes that in the future the sintering 
plant will attain a position of much greater importance 
as an adjunct to the blast furnace and that before long 
all the fines from ores will be converted into self-fluxing 
sinter. In the still distant future, he can visualize the 
sintering of all ores preparatory to treatment in the 
blast furnace, so that only coke and sinter will be fed in- 
to the furnace. The role of prophet is a precarious one, 
but the prediction can be safely made that the first 
blast furnace superintendent to use 100 per cent of self- 
fluxing sinter properly made, so as to be completely free 
of iron silicates, will have a most pleasant surprise 
awaiting him not only with reference to the greatly 
reduced coke consumption but also in regard to in- 
creased capacity of the blast furnace and the great 
uniformity of the furnace operation.” 
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TABLE VIII 
*‘B’’ Furnace Charge 


Dolo- Hick- _Lab- 
mite Calcite Bonnie ory rador Keene Screen- 
sinter, sinter, ore, ore, ore, ore, _ings,* 
per per per per per per per 
Period cent cent cent cent cent cent cent 
Nov. 1-7 60.0 30.0 10.0 
Nov. 8-14 60.0 29.0 5.8 5.2 
Nov. 15-21 60.0 25.0 15.0 
Nov. 22-28 60.0 25.0 15.0 
Nov. 29 60.0 25.0 15.0 
Dec. 5 
Dec. 6-12 47.1 14.3 23.6 15.0 
Dec. 13-19 18.6 54.3 12.1 15.0 
Dec. 20-26 30.0 50.0 5.0 10.0 5.0 
Dec. 27 30.0 50.0 20.0 
Jan. 2 
Jan. 3-9 30.0 50.0 20.0 
Jan. 10-16 30.0 50.0 20.0 
Jan. 17-23 30.0 50.0 20.0 
Jan. 24-30 27.1 52.9 20.0 
Jan. 31 20.0 60.0 20.0 
Feb. 6 
Feb. 7-13 12.1 67.9 20.0 
Feb. 14-20 2.9 77.1 20.0 
Feb. 21-27 80.0 1.5 18.5 
Feb. 28 22.9 65.7 10.0 1.4 
Mar. 6 
Mar. 7.13 32.1 60.0 7.9 
Mar. 14-20 37.1 62.9 
Mar. 21-27 45.7 54.3 
Mar. 28 21.2 58.1 5.3 15.4 
Apr. 3 
Apr. 4-10 4.3 41.4 7.1 35.7 11.5 
Apr. 11-17 40.0 8.3 24.6 27.1 


Weight, Ib per charge 


Pig 
cast Open 
Re- mate- hearth 
Scale melt rial Fines ** slag 
(71 (93 (90 (52 (19 
per per per per per 
cent cent cent cent cent 
Fe| Fe| Fe| Fe| Coke Ore | Stone | Fe} 
114 12,366 26,171 | 4843 | 1200 
143 12,463 25,600 | 4571 | 1200 
12,155 25,657 | 3629 | 1200 
286 71 12,079 27,257 | 2729 | 1200 
214 143 12,121 27,600 | 3500 1200 
214 71 12,331 27,000 | 3600 1200 
286 214 12,175 27,114 | 1843 | 1200 
357 11,997 28,143 | 1214 | 1200 
357 143 11,997 29,114; 2000 | 514 
| 
285 214 11,997 30,086 | 986 ; 
500 12,044 31,200 | 643 86 
286 214 12,030 31,543 | 1000 29 
357 143 12,033 31,600 1071 
286 214 12,001 31,600; 629 
357 «143 11,998 31,714| 457 | 200 
357 143 11,997 32,086 | 57 314 
357 71 12,170 32,400 
500 12,022 32,800 
500 11,998 33,000 
500 12,044 33,857 
500 12,001 34,200 | 
500 12,194 32,771 843 
500 12,088 25,086 | 7257 | 1100 
71 286 143 143 12,000 23,400 | 7514 | 1200 





* Screenings oversize from sinter plant. ** Fines——recovered iron from open hearth slag. 
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TABLE IX 
‘‘D’’ Furnace Charge 


Weight, Ib per charge 








Pig 
cast Open 
Re- mate- hearth 
Lab- Volun- | Sc’ melt rial Fines slag 
Calcite Keene rador Hilton Aurora teer [7 ©9 (93.0 (90.0 | (52.22 (19.40 
sinter, ore, ore, pellets, pellets, ore, per per per per per 
per per per per per per cent cent cent cent cent 
Period cent cent cent cent cent cent Fe| Fe| Fe | Fe} Coke Ore Stone Fe! 
Nov. 21 27, 1958 64.3 | 28.6 5.0 ae 22,300 57,129 4829 
Nov. 28 Dec. 4 65.0 20.0 5.0 10.0 22,963 56,743 5100 
Dec. 5-11 60.7 | 13.6 5.0 15.0 5.7 23,000 | 55,200 4957 429 
Dec. 12.18 73.6 5.0 15.0 6.4 22,968 55,971 429 571 
Dec. 19-25 70.0 5.0 i 22.9 22,811 | 56,957 1216 
Dec. 26 Jan.1,1959 70.0 5.0 12.9 | 32.1 23,093 | 58,671 1329 
Jan. 2-8 66.4 3.6 18.6 11.4 23,029 | 61,200 1500 
Jan. 915 67.1 20.0 12.9 22,880 | 61,286 1114 
Jan. 16-22 70.0 20.0 10.0 23,133 | 63,000 
Jan. 23-29 70.0 20.0 10.0 23,100 63,000 257 
Jan. 30-Feb. 5 70.0 25.0 5.0 23,361 63,000 171 
Feb. 6 12 65.7 0.7 2.7 | 12.9 23,030 | 63,000 757 
Feb. 13 19 61.4 3.6 15.0 20.0 23,057 63,000 2357 
Feb. 20 26 67.9 19.2 12.9 23,608 _ 63,000 86 
Feb. 27 Mar. 5 67.9 2.1 15.0 | 15.0 22,948 63,000 114 
TABLE X 
“‘B’’ Furnace Operating Data 
Coke Blast Delay Slag | Flue Top gas 
Output, rate, Blast tem- Blast time, volume, dust, tem- 
net tons ‘Ib per Burden volume, perature, pressure, min per Ib per Ib per perature, 
Period per day ton ratio cfm F psi day ton ton cO/CcO. F 
Nov. 1-7 804 1613 2.12 45,000 1293 16.3 36 1183 75 2.10 440 
Nov. 8-14 790 1675 2.05 45,000 1241 16.1 27 1162 76 2.11 463 
Nov. 15-21 761 1674 2.40 44,953 1194 16.3 33 1139 101 2.41 485 
Nov. 22-28 804 1588 2.26 44,841 1200 er: 31 1081 85 2.09 425 
Nov. 29-Dec. 5 780 1577 2.28 43,982 1228 a 37 1098 82 1.96 424 
Dec. 6-12 784 1610 2.19 43,892 1242 16.8 28 1199 104 2.45 450 
Dec. 13-19 739 1647 2.23 44 ,375 1141 16.6 31 1113 87 2.71 503 
Dec. 20-26 704 1587 2.35 43,294 1155 16.9 174 1108 85 2.28 469 
Dec. 27-Jan. 2 818 1489 2.43 42,764 1146 16.4 39 1090 52 2.21 417 
Jan. 3-9 837 1441 2.51 41,000 1112 15.2 37 1022 43 1.98 400 
Jan. 10-16 833 1384 2.59 41,000 1199 15.2 107 974 41 1.84 376 
Jan. 17-23 879 1386 2.62 41,000 1232 15.7 27 986 34 1.84 380 
Jan. 24-30 895 1373 2.63 41,000 1290 16.2 35 971 34 1.77 360 
Jan. 31-Feb. 6 881 1360 2.63 41,000 1257 16.3 26 898 40 2.02 387 
Feb. 7-13 877 1397 2.64 41,000 1214 16.6 35 946 34 1.94 387 
Feb. 14-20 919 1346 2.68 41,220 1251 7.3 30 997 44 1.86 352 
Feb. 21-27 926 1358 2.66 42,000 1202 17.4 26 985 32 1.87 369 
Feb. 28-Mar. 6 974 1314 2.73 42,000 1224 16.8 29 993 31 1.53 387 
Mar. 7-13 1036 1269 2.75 42,000 1249 15.8 33 939 29 1.49 375 
Mar. 14-20 1043 1246 2.81 42,857 1258 16.2 32 992 29 1.60 388 
Mar. 21-27 1073 1225 2.85 43,000 1310 16.4 34 954 28 1.53 384 
Mar. 28-Apr. 3 961 1341 2.69 42,530 1300 16.3 33 943 33 1.63 342 
Apr. 4-10 686 1761 2.10 42,720 1242 15.4 48 1147 64 1.94 354 
Apr. 11-17 653 1881 1.95 43,815 1182 15.3 28 1195 69 1.92 345 
TABLE XI 
‘“‘D”’ Furnace Operating Data 
| Coke Blast | Delay | Slag | Flue Top gas 
Output, |_ rate, Blast temper- Blast time, | volume, dust, | temper- 
net tons | Ib per Burden | volume, ature, (| pressure,| minper | Ibper | Ib per ature, 
Period | per day ton ratio cfm F psi | day | ton ton co/Cco,. F 
Nov. 21-27, 1958 1395 1409 2.56 67,616 | 1352 | 15.9 63 | 973 30 Vase 442 
Nov. 28-Dec. 4 1810 1459 2.53 79,607 1466 | 16.7 32 968 22 1.59 420 
Dec. 5-11 1768 1470 2.40 80,000 1500 17.4 36 978 | 2 1.70 422 
Dec. 12-18 1762 1486 2.44 | 80,000 1474 | =+19.0 31 959 28 1.85 475 
Dec. 19-25 1503 1487 | 2.50 80,000 1450 18.3 24 907 21 1.76 435 
Dec. 26-Jan. 1, 1959 1889 1357 2.54 80,000 1450 18.6 59 859 20 1.55 397 
Jan. 2-8 2022 1287 2.66 80,000 145u 19.0 36 | 755 27 1.45 433 
Jan. 9-15 2012 1285 2.68 80,000 1450 20.0 41 790 35 1.44 421 
Jan. 16-22 2039 1282 a.Fe 80,000 1450 19.4 42 797 28 1.53 431 
Jan. 23-29 2090 1260 2.18 80,000 | 1450 18.9 40 779 27 1.46 409 
Jan. 30-Feb. 5 2079 1279 2.70 80,133 1450 19.8 46 754 26 1.47 402 
Feb. 6-12 2167 1270 2.74 82,422 1450 20.1 30 793 27 1.35 373 
Feb. 13-19 2193 1268 2.73 84,000 1450 19.5 34 806 41 1.29 341 
Feb. 20-26 2202 1293 2.67 84,619 | 1453 19.8 31 796 30 1.42 375 
19.4 55 797 32 1.53 390 


Feb. 27-Mar. 5 2160 1260 2.75 85,030 
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SiO., Al.O;, 
per per 
Period cent cent 
Nov. 1-7 36.00 9.05 
Nov. 8-14 35.46 10.26 
Nov. 15-21 35.52 10.24 
Nov. 22-28 37.02 11.11 
Nov. 29-Dec. 5 37.92 9.64 
Dec. 6-12 36.12 10.06 
Dec. 13-19 36.10 10.02 
Dec. 20-26 36.39 9.33 
Dec. 27 Jan. 2 36.39 8.61 
Jan. 3-9 36.97 8.46 
Jan. 10-16 37.90 8.07 
Jan. 17-23 37.30 9.86 
Jan. 24-30 36.02 11.13 
Jan. 31-Feb. 6 37.07 10.09 
Feb. 7-13 37.06 10.70 
Feb. 14-20 36.38 9.82 
Feb. 21-27 37.14 10.15 
Feb. 28-Mar. 6 38.83 11.48 
Mar. 7-13 35.88 11.91 
Mar. 14-20 37.44 10.49 
Mar. 21-27 35.58 12.47 
Mar. 28-Apr. 3 36.40 11.21 
Apr. 4-10 33.90 9.10 
Apr. 11-17 35.60 9.40 
SiO., Al.0O;, 
per per 
Period cent cent 
Nov. 21-27, 1958 37.20 7.92 
Nov. 28-Dec. 4 ain 
Dec. 5-11 38.00 7.52 
Dec. 12-18 36.90 7.16 
Dec. 19-25 37.10 9.46 
Dec. 26-Jan. 1, 1959 37.60 8.28 
Jan. 2-8 37.36 8.08 
Jan. 9-15 36.66 8.58 
Jan. 16-22 37.76 7.76 
Jan. 23-29 36.32 7.68 
Jan. 30-Feb. 5 35.70 7.98 
Feb. 6-12 34.70 8.34 
Feb. 13-19 36.00 9.14 
Feb. 20-26 35.20 9.28 
Feb. 27-Mar. 5 36.56 8.66 
Fe, SiO., 
Period per cent per cent 
Dec. 6-12 
Dec. 13-19 
Dec. 20-26 49.50 11.66 
Dec. 27-Jan. 2 49.80 11.43 
Jan. 3-9 51.32 10.22 
Jan. 10-16 51.72 10.16 
Jan. 17-23 51.34 9.99 
Jan. 24-30 51.44 9.60 
Jan. 31-Feb. 6 51.23 9.79 
Feb. 7-13 50.63 9.76 
Feb. 14-20 51.04 9.54 
Feb. 21-27 51.23 9.98 
Feb. 28-Mar. 6 52.09 8.77 
Mar. 7-13 52.75 8.86 
Mar. 14-20 52.78 9.44 
Mar. 21-27 52.53 8.97 
Mar. 28-Apr. 3 52.05 8.65 
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TABLE Xil 
Analysis of ‘‘B’’ Furnace Slag and Hot Metal 


Blast furnace slag 


CaO, 
per 
cent 


39.45 
38.80 
37.75 
35.65 
35.05 
38.05 
37.70 
38.62 
38.37 
36.65 
36.90 
36.42 
37.16 
36.26 
36.66 
38.28 
37.80 
35.87 
35.60 
35.83 
35.60 
37.85 
40.80 
41.44 


MgO, S, 
per per 
cent cent 

12.00 1.61 

12.46 1.56 

13.20 1.72 
12.70 1.63 
14.30 1.56 
12.54 1.63 
12.10 1.56 
12.08 1.59 
13.49 1.78 
14.48 1.69 
14.09 1.97 
13.74 1.63 
13.06 1.73 
13.32 1.62 
12.68 1.48 
12.94 1.65 
11.60 1.69 
13.70 1.76 
13.50 1.70 
13.08 1.68 
13.33 1.43 
11.84 1.53 
12.80 1.74 
10.08 1.78 

TABLE Xill 











Analysis of ‘‘D’’ Blast Furnace Slag and Hot Metal 


Blast furnace slag 


CaO, 
per 
cent 


39.80 
44.40 
42.70 
41.00 
40.50 
41.15 
40.20 
41.00 
41.00 
43.20 
41.40 
42.60 
42.10 
42.80 


Analysis of Calcite Sinter Used on ‘‘B’’ Furnace 


Al.O;, 
per cent 


el eee ee ee ee ee ee he ee 
f=2) 
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MgO, S, 
per per 
cent cent 
12.10 1.68 
10.40 1.61 
9.00 1.74 
8.20 1.72 
9.90 1.90 
9.72 1.95 
11.00 1.98 
9.70 1.99 
11.50 1.80 
10.00 1.67 
12.30 1.69 
9.30 1.56 
9.80 1.53 
9.00 1.68 
TABLE XIV 


CaO, 
per cent 


MgO, 
per cent 


ISSESEASLSSASS 
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Hot metal 
Slag s, Si, Mn, 
Basicity | temper- per per per 
ratio ature cent cent | cent 
1.14 0.032 0.87 1.50 
1.12 0.029 1.04 1.44 
1.11 0.022 1.08 1.44 
1.00 0.044 1.10 1.30 
1.04 | 0.041 1.03 1.29 
1 0.032 0.99 1.31 
1.07 | 0.023 1.06 1.43 
1.09 0.033 1.14 1.23 
1.15 | 0.033 1.13 0.73 
1.12 0.035 1.14 0.51 
tae 0.048 1.18 0.53 
1.06 ‘ 0.043 1.09 0.47 
1.07 2805 0.041 0.98 0.29 
1.04 2799 0.043 1.12 0.32 
1.04 2777 0.037 1.07 0.39 
1.12 2807 0.034 0.99 0.47 
1.04 2782 0.037 1.09 -0.44 
1.05 2787 0.032 1.00 0.62 
1.03 2789 0.040 0.93 0.58 
1.02 2802 0.038 1.12 0.60 
1.02 2815 0.036 0.92 0.51 
1.04 2828 0.039 0.99 0.63 
1.25 2777 0.064 1.12 0.92 
1.14 2815 0.031 1.11 1.25 
Hot metal 
S, Si, Mn, 
Basicity | per per per 
ratio cent cent cent 
1.15 0.049 1.43 0.84 
aoe 0.047 0.86 0.74 
1.12 0.030 0.69 0.79 
1.17 0.028 0.86 0.78 
1.06 0.054 0.92 0.67 
1.10 0.033 1.20 0.73 
1.12 0.051 0.92 0.60 
1.13 0.025 0.89 0.39 
1.4 0.039 0.93 0.35 
1.19 0.053 0.89 0.35 
1.22 0.032 0.86 0.38 
1.25 0.040 0.90 0.35 
1.15 0.038 0.85 0.34 
1. 0.033 0.85 0.34 
1.15 0.036 0.87 0.38 
Bulk Mean 
density, particle 
FeO, Basicity Ib per size, 
per cent ratio cu ft in. 
; 1.31 
10.47 ie 
11.78 1.41 
12.36 1.47 97.4 0.45 
12.54 1.38 101.5 0.42 
12.44 1.46 100.6 0.44 
12.85 1.39 103.9 0.45 
11.37 1.47 107.2 0.42 
11.45 1.40 101.2 0.44 
10.50 1.38 101.2 0.60 
12.03 1.53 106.2 0.43 
11.48 1.29 101.7 0.46 
12.30 1.34 103.5 0.40 
12.50 1.21 101.9 0.52 | 
10.75 1.39 105.8 0.42 








S in slag 
S in iron 
50.31 
53.79 
78.18 
37.05 
38.05 
50.94 
67.77 
48.29 
54.12 
48.45 
40.96 
38.00 
42.10 
37.70 
40.07 
48.46 
45.62 
54.86 
42.46 
44.31 
39.72 
39.23 
271.9 
57.42 


S in slag 
S in iron 
34.29 
57.00 
58.57 
32.72 
56 .67 
36.27 
77.20 
53.33 
33.96 
55.62 
43.50 
40.26 
49.70 
48.61 


Per cent 
_ \y in. 
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TABLE XV 
Analysis of Calcite Sinter Used on ‘‘D’’ Furnace 








Fe, SiO., Al.O;, ~ CaO, MgO, FeO, Basicity 
Period per cent per cent per cent per cent per cent per cent ratio 
Nov. 21-27, 1958 51.62 11.49 0.86 10.89 3.19 12.95 1.14 
Nov. 28-—Dec. 4 51.44 11.19 0.89 11.77 3.31 11.83 1.25 
Dec. 5-11 49.86 10.56 1.12 13.42 3.75 10.62 1.47 
Dec. 12-18 50.44 10.36 1.14 12.70 3.69 11.01 1.43 
Dec. 19-25 50.57 10.19 1.09 12.07 3.54 10.46 1.38 
Dec. 26—Jan. 1, 1959 51.05 9.52 Lee 12.59 3.65 10.84 1.52 
Jan. 2-8 52.26 9.36 1.29 10.82 3.57 11.48 1.35 
Jan. 9-15 51.57 9.41 1.17 12.16 3.65 10.55 1.49 
Jan. 16-22 51.14 9.78 1.19 10.61 5.24 9.44 1.44 
Jan. 23-29 51.78 9.14 1.09 10.80 4.82 9.54 1.53 
Jan. 30-Feb. 5 50.60 9.22 1.33 12.48 4.64 10.63 1.62 
Feb. 6-12 51.97 9.55 1.32 10.37 4.35 10.30 1.56 
Feb. 13-19 50.46 9.04 1.33 12.75 3.97 9.88 1.61 
Feb. 20-26 50.84 8.84 1.18 12.10 4.81 11.82 1.69 
Feb. 27—Mar. 5 50.70 8.54 1.25 13.18 4.14 10.54 t.47 
TABLE XVI 
Flue Dust Analysis 
Fe, Mn, SiO., Al.O,, CaO, MgO, C, Basicity, 
Period per cent per cent per cent per cent per cent per cent per cent ratio 
Nov. 1-7 
Nov. 8-14 
Nov. 15-21 44.00 8.60 18.90 
Nov. 22-28 43.00 8.40 18.80 
Nov. 29-Dec. 5 48.40 7.76 17.70 
Dec. 6-12 44.40 7.20 23.00 
Dec. 13-19 39.20 0,.80 9.60 3.88 3.00 3.47 23.40 0.48 
Dec. 20-26 30.00 10.00 29.6 
Dec. 27-Jan. 2 37.50 8.90 25.0 
Jan. 3-9 25.00 11.52 36.88 
Jan. 10-16 26.40 0.20 12.68 2.02 6.00 3.53 36.80 0.65 
Jan. 17-23 21.40 11.00 45.20 
Jan. 24-30 24.80 9.88 38.00 
Jan. 31-Feb. 6 21.00 8.80 45.10 
Feb. 7-13 24.10 0.10 12.02 2.28 6.40 3.42 38.50 0.69 
Feb. 14-20 25.20 9.52 38.64 
Feb. 21-27 15.30 7.84 56.86 
Feb. 28-Mar. 6 24.40 8.56 38.80 
Mar. 7-13 26.70 0.18 8.44 1.84 6.70 3.27 35.46 0.97 
Mar. 14-20 28.40 9.20 34.74 
Mar. 21-27 28.60 9.20 35.88 
Mar. 28-Apr. 3 32.00 9.20 22.84 
Apr. 4-10 40.00 11.60 19.76 
Apr. 11-17 41.00 0.50 10.44 1.83 3.20 ey 24.60 0.35 
TABLE XVII 
Calcite Sinter Mix, Per Cent 
Coke Bonnie Canada 
Period Dolomite Calcite breeze dust mix dust mix Scale Canada Beacon Champion 
Dec. 6-12 14.6 9.9 y or 9.1 21.8 37.0 
Dec. 13-19 14.9 10.0 5.7 9.4 25.1 34.9 
Dec. 20-26 14.2 10.2 6.2 10.1 24.6 34.7 
Dec. 27—Jan. 2 15.1 10.3 6.1 10.0 23.7 34.8 
Jan. 3-9 15.1 10.4 6.9 10.00 23.6 34.0 
Jan. 10-16 14.9 10.9 6.8 9.60 22.9 34.9 
Jan. 17-23 14.8 10.6 re 19.2 27.4 20.9 
Jan. 24-30 15.3 10.3 12 36.1 31.0 
Jan. 31—Feb. 6 15.2 10.4 re 39.4 27.3 
Feb. 7-13 14.8 9.9 7.0 43.3 25.0 
Feb. 14-20 14.9 10.5 6.4 18.5 27.4 22.3 
Feb. 21-27 15.1 10.2 5.7 19.0 31.0 19.0 
Feb. 28-Mar. 6 14.0 10.4 6.6 15.4 53.6 
Mar. 7-13 10.6 10.4 6.7 10.6 61.7 
Mar. 14-20 11.3 10.4 7.4 10.8 30.6 29.5 
Mar. 21-27 10.6 10.1 7.4 10.7 61.2 
Mar. 28-Apr. 3 10.8 10.3 ree 10.4 60.7 
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TABLE XvVill 


Dolomite Sinter Mix, Per Cent 








Coke Canada 

Period Dolomite breeze dust mix Scale Canada Beacon Bonnie Champion 
Nov. 1-7 13.7 6.3 9.5 32.2 38.3 
Nov. 814 14.2 6.4 9.9 30.6 38.9 
Nov. 15-21 19.2 4.1 18.9 9.6 15.3 32.9 
Nov. 22-28 17.6 4.8 17.7 9.8 16.1 34.0 
Nov. 29 Dec. 5 18.0 5.9 10.0 10.3 23.4 32.4 
Dec. 6-12 18.4 6.2 9.8 27.4 38.2 
Dec. 13-19 18.5 6.5 9.5 27.6 37.9 
Dec. 20-26 18.4 6.0 10.0 26.7 38.9 
Dec. 27 Jan. 2 18.2 6.1 10.5 25.6 39.6 
Jan. 3-9 18.2 6.7 9.9 17.7 26.2 21.3 
Jan. 10-16 18.6 6.6 10.3 26.0 38.5 
Jan. 17-23 18.5 7.0 10.0 16.5 26.2 21.8 
Jan. 24-30 18.5 7.6 39.5 34.4 
Jan. 31-Feb. 6 18.6 rf: 43.7 30.5 
Feb. 7-13 18.4 7.4 38.3 14.8 21.1 
Feb. 14-20 18.0 6.5 35.8 19.6 20.1 
Feb. 21-27 16.8 5.8 37.4 20.9 19.1 
Feb. 28 Mar. 6 18.4 7.6 11.6 62.4 
Mar. 7-13 18.4 7.6 11.4 62.6 
Mar. 14-20 17.6 7.8 10.8 31.6 32.2 
Mar. 21-27 17.0 Pe 10.7 65.1 
Mar. 28-Apr. 3 15.4 8.1 10.9 65.6 

TABLE XIX 
Dolomite Sinter Analysis 
Fe, SiO., Al.O;, CaO, MgO, FeO, Basicity 

Period per cent per cent per cent per cent per cent per cent ratio 
Nov. 1-7 55.30 11.74 1.39 5.45 3.98 0.72 
Nov. 8-14 55.00 11.36 1.29 4.60 4.06 14.05 0.76 
Nov. 15-21 54.20 10.82 1.19 6.80 4.68 12.94 0.96 
Nov. 22-28 53.00 10.82 1.30 8.20 5.59 12.60 1.14 
Nov. 29-Dec. 5 53.20 10.64 1.25 7.65 5.14 12.40 1.08 
Dec. 6-12 51.60 12.01 1.66 8.10 4.67 12.90 0.93 
Dec. 13-19 50.83 11.91 1.60 8.58 5.27 13.26 1.03 
Dec. 20-26 51.43 11.96 1.53 7.87 4.78 12.13 0.94 
Dec. 27-Jan. 2 
Jan. 3-9 
Jan. 10-16 
Jan. 17-23 
Jan. 24-30 
Jan. 31-Feb. 6 
Feb. 7-13 52.50 10.18 1.35 7.90 4.58 1.08 
Feb. 14-20 52.70 10.00 1.30 7.80 3.66 1.01 
Feb. 21-27 52.40 9.88 1.88 8.70 4.38 on 
Feb. 28-Mar. 6 52.50 9.50 1.42 8.60 4.96 1.24 
Mar. 7-13 54.00 9.04 1.90 7.60 4.67 1.12 
Mar. 14-20 53.60 10.26 1.38 7.50 5.44 1.39 
Mar. 21-27 53.80 8.54 2.24 7.50 4.99 1.16 
Mar. 28-—Apr. 3 53.30 9.20 2.51 7.25 4.44 1.09 

= iad ng oper: rs 1 € re ‘s 7 » f ossibi 1 ies 
Discussion izo——operators did not appreciate the full possibiliti 
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Republic Steel Corp., Cleveland, Ohio 


J. B. Hill: When the steel industry first realized that 
sintering is something considerably more than just a 


salvage operation and this has not been so many years 
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of the effect of sinter quality. In fact, there was no 
measure of sinter quality at first, and even today we 
are not sure that we are measuring all the qualities of 
sinter that may affect blast furnace operation. 
However, we have come a long way toward measuring 
certain qualities of sinter that appear to be obviously 
critical. It should not necessarily be inferred that two 
sinters with the same physical qualities will give the 
same results in different blast furnaces; there are other 
operating conditions at each blast furnace plant that 
can alter to a degree the optimum specifications of the 
sinter to be used there. To a certain extent, and to our 
ability to produce, the sinter for a given plant has to be 
more or less ‘‘tailor made”’ to fit the requirements of 
that plant if the best blast furnace results are to be ob- 
tained. This is especially true in the use of flux-bearing 
sinter. Also in the ease of flux-bearing sinter, it may be 
that the percentage sinter in the burden may have a 
large effect on the production and fuel rates of the blast 
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TABLE XX 
Analysis and Operating Data Blast Furnace Coke 


Blast furnace coke analysis coke used 





Tumbler 
Flue Net Gross “B”’ furnace, per cent 
tempera- | coking coke Shatter Hard- 
ture, time, mean +1}4in., Stability | ness —§ Porosity, Nut Reclaimed 
Period F hr size, in. | per cent +1 +Vpy percent Ash Sulphur Volume coke coke 
Nov. 1-7, 1957 2112 24.22 3.01 89.64 51.65 63.14 51.12 10.22 1.26 2.32 
Nov. 8-14 2110 24.00 2.98 89.67 49.69 62.87 51.75 9.98 | 1.24 2.51 1.32 
Nov. 15-21 2162 22.74 2.89 88.70 51.03 64.60 50.68 10.26 1.25 2.88 
Nov. 22-28 2218 20.75 2.69 87.15 48 .33 61.62 50.91 10.00 1.27 2.89 2.71 
Nov. 29-Dec. 5 2208 22.02 2.79 87.39 52.99 67.61 50.35 10.74 1.26 3.31 1.21 
Dec. 6-12 2134 22.79 2.86 87.23 51.83 63.19 50.40 10.68 1.26 3.37 0.76 
Dec. 13-19 2157 22.79 2.79 88.52 52.78 65.31 49.68 10.61 1.26 3.24 0.80 
Dec. 20-26 2108 23.39 2.80 89.53 54.15 66.56 48.55 10.79 1.27 2.88 
Dec. 27 2096 22.89 2.82 90.37 55.21 67.35 51.30 10.36 1.28 1.38 
Jan. 2, 1958 
Jan. 3-9 2250 19.65 2.76 87.63 52.68 64.40 51.28 10.51 1.28 1.53 
Jan. 10-16 2253 18.60 2.66 87.86 55.20 67.31 50.62 10.55 1.28 1.92 4.60 3.50 
Jan. 17-23 2316 18.15 2.52 89.85 54.31 65.99 50.16 10.69 1.27 1.76 12.49 9.36 
Jan. 24-30 2352 18.02 2.43 89.46 51.31 64.50 50.92 11.04 1.27 1.74 5.03 11.79 
Jan. 31-Feb. 6 2369 17.71 2.44 87.51 52.47 66.95 50.44 11.05 1.25 1.96 16.62 7.99 
Feb. 7-13 2424 17.71 2.41 87.47 52.42 67.23 50.01 10.82 1.25 2.35 7.90 5.03 
Feb. 14-20 2393 17.71 2.43 88.26 52.41 64.89 50.85 10.81 1.26 2.23 | 21.73 3.19 
Feb. 21-27 2380 17.71 2.42 87.40 53.22 64.33 50.14 10.64 1.25 2.78 15.91 3.27 
Feb. 28-Mar. 6 2400 17.71 2.46 89.51 53.26 63.61 50.39 10.66 | 1.22 2.58 | 13.06 3.40 
Mar. 7-13 2383 17.65 2.32 88.55 52.06 63.19 50.91 10.75 1.26 2.90 | 22.64 8.43 
Mar. 14-20 2418 16.97 2.28 88.06 52.09 64.00 49.90 10.83 1.25 2.74 | 17.33 2.20 
Mar. 21 27 2436 16.36 2.06 89.22 52.03 64.06 50.36 10.72 1.26 2.94 25.05 1.13 
Mar. 28-Apr. 3 2464 16.56 2.05 87.91 51.60 62.83 50.38 10.83 1.27 3.27 31.04 
Apr. 4-10 2485 16.89 2.18 89.05 51.58 63.56 50.88 10.67 1.26 2.51 29.69 
Apr. 11-17 2465 16.78 2.29 88.79 51.64 61.90 50.60 10.56 1.26 1.81 26.72 
TABLE Xxi 
Raw Material Analysis, Per Cent 
Fe P Mn SiO, Al.O; CaO MgO S H,O 
Bonnie 53.14 0.065 0.42 8.85 2.05 0.23 0.33 0.008 9.48 
Beacon 49.64 0.041 0.30 11.68 0.33 0.18 0.27 0.014 10.30 
Canada 50.63 0.061 0.61 8.80 1.80 0.18 0.34 0.027 9.36 
Hickory 49.10 0.534 2.23 7.26 2.14 1.77 0.84 0.036 6.56 
Keene 53.59 0.053 0.29 8.55 0.35 0.24 0.09 0.031 6.74 
Pig cast material 90.0 
Scale 71.0 
Remelt 93.0 
Fines 52.2 
Open hearth slag 19.0 14.4 3.20 35.8 11.22 
Limestone 0.88 0.48 53.60 1.32 
Dolomite 0.56 0.42 30.01 21.21 
Coke 1.0 4.14 3.26 1.00 0.36 
Aurora pellets 62.79 0.009 0.20 8.80 0.24 0.15 0.20 0.005 0.35 
Hilton pellets 66.21 0.005 0.04 2.49 0.20 0.43 0.93 0.020 0.96 
furnace. This is a hot subject of discussion among some —16 in. x +14 in... .49.6 per cent 


blast furnace operators, and only until it is thoroughly 
investigated can the points of difference be resolved. 
This particular point may be the explanation of why the 
100 per cent sinter burden on the ‘‘B” furnace at The 
Steel Co. of Canada gave almost equal results in per- 
centage gain with the ‘‘D”’ furnace, which was using 
the same but with the burden enriched with 
high iron pellets. 

I have been asked to comment on the foregoing paper 
from the point of view of particle size and coke quality. 

When the use of a material in a blast furnace—in this 
case flux-bearing sinter—gives increases of about 50 
per cent in production and decreases of about 30 per cent 
in coke rate, it can be concluded that the material is 
doing an excellent job. But, as Mr. McMahan has stated 
the appearance of this sinter has been “severely criti- 
cized.”’ There is nothing wrong with such criticism for it 
acts as a spur to investigation and perhaps to progress. 

Let us look at a sereen analysis of this sinter: 


+1 in... 
—lin. x +14 in. 


sinter 


7.3 per cent 
18.9 per cent 
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—l4 in. x + in... .16.2 per cent 
1 7/8 I 
—1¢ in... .8.0 per cent 


Without doubt the criticism that has been leveled at 
this sinter arises from a casual inspection which indi- 
cates predominantly small size as shown by the high 
percentage of the — 14 in. x + ¥-in. fractions. 

It is generally accepted opinion that the less fines a 
sinter contains, the better it will work in a blast furnace. 
To those of us who have worked with sinter for a long 
time, any sinter with only 8 per cent —/ in. 1 
good sinter from the standpoint of fines. 


1S 


tight here would be an excellent place to launch into 
a discussion of blast furnace stock column permeability, 
but instead that subject had better be left to the indi- 
vidual to consider. ; 

Apropos to stock column permeability, there is a 
group of operators in Europe who are judging the merit 
qualities of sinters by the amount of +1 in. as well as 
the — 1<-in. sizes contained in the sinter. It is something 
to be investigated for perhaps it is an indication of how 
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well the sinter will stand descending the furnace stack 
without excessive breakage, which may contribute in- 
versely to stock column permeability. 

It will be noted that the sereen test of this sinter indi- 
cates 7.3 per cent +1 in. which may or may not be opti- 
mum. There are those that consider this percentage too 
small. One faet that strengthens this thinking is that 
only 80,000 cu ft of wind per minute was blown on 
the ‘D” furnace which is of 28-ft hearth diam. This 
raises the question as to whether more than 80,000 cu ft 
of wind per minute could have been blown, with im- 
provement in tonnage and economies, if the average 
particle size of the sinter had been larger. 

The Steel Co. of Canada has reported their sinter as 
having a mean particle size of 0.45 in. Without doubt 
the sintering plant operator has some rough control of 
this particle size, and we have been informed that at 
The Steel Co. of Canada there has been an effort made to 
keep the particle size small, as indicated. The smaller 
the particle size the more surface is exposed to the re- 
ducing action of the gases in the furnace, and presum- 
ably more indirect reduction takes place—a desirable 
condition to attain. Reducing the particle size can be 
carried too far and then it results in low permeability 
of the stock column, which in turn limits wind blown 
and hence, production. Therefore, at each blast furnace 
plant where the use of sinter is important, optimum 
sinter particle size as well as other sinter qualities has 
to be determined and maintained if maximum tonnage 
and economies are to be attained 

\ly comments on this paper from the point of view 
of coke quality will be very brief. Coke analysis is as 


follows 


Ash 10.60 per cent 
Sulphur 1.25 per cent 
Volatile matte) 2.50 per cent 
fron produced on “D” furnace for the months of 

January and February, 1959, was as follows: 
Jan. 59 Feb. 759 
Ss) 0.9] 0.87 
Ss 0.042 0.035 
» 0.059 0.059 
\In 0.43 0.35 


In view of the high ash and silphur content of the 
coke, The Steel Co. of Canada is to be congratulated on 
the excellent results they are attaining on their blast 


PuUrhces 


Clyde M. Horan: ‘To increase blast furnace produc- 
tion through improved burden preparation has and will 
continue to offer substantial challenges to every blast 
furnace operator for many years hence. It is my personal 
observation that the industry has just begun to prove 
the technical potentials of blast furnace production 
through the art of mechanical and chemical beneficiation 
and upgrading of all raw materials. 

The need to establish basic properties of fluxed sinter 
as a blast furnace burden material has been long over- 
due. This paper gives an established basis by which 
future evaluation of both furnace performance and 
sintering practices may be compared. Whether we, as 
individuals, wish to take exception to all or any part of 
what is reported in this paper is of little significance. 
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The author, however, has outlined specific comparative 
operating practice and performance rather than a 
theoretical approach to fluxed sinter applications to the 
blast furnace. 

We cannot find fault with Mr. MeMahan’s operations 
when he increases production approximately 60 per 
cent over his previous operations but would offer the 
following constructive thought for future evaluation. 
Practice at Steleo has been to add steam to the blast as 
a measure to enhance furnace throughput and perform- 
ance without controlled or accurate measurements. 
We are all familiar with the advantages steam lends to 
furnace operations without introducing any prolonged 
dissertation. I would, however, suggest that some con- 
sideration be given to operating of a blast furnace at the 
maximum hot blast while using the steam additions as 
a direct control for furnace temperature. This should 
afford an optimum blast temperature, coke burning 
rate and moisture addition to provide peak operating 
efficiency on the furnace. 

It is apparent from the paper that the furnace was 
controlled entirely on blast temperature and burden 
changes.Would it not be better to utilize all of the hot 
blast temperature and thus control the furnace tempera- 
ture through measured steam additions? Such a proce- 
dure should lend new concepts to a heat balance and 
furnace performance. 

Our own experience at The Youngstown Sheet and 
Tube Co. with beneficiated burdens to date has been 
very gratifying. During October, 1958, the No. 3 blast 
furnace at the Campbell plant operated on a 94.3 per 
cent beneficiated burden. The burden consisted of 57.6 
per cent fluxed sinter (bases /acids ratio 0.45), 29.2 
per cent Erie pellets (screened), and 7.4 per cent heads. 
This furnace has a 23-ft hearth and, during October, 
1958, had a production rate of 1515 net tons per day or 
3.65 tons per sq ft of hearth area. This is a 35 per cent 
increase over previous operations. The coke rate was 
1494 |b per ton of metal, which was a 16.7 per cent re- 
duction over previous operation. The wind was 80,000 
efm with a 1042-F hot blast; no moisture was added. 

The unique operating practice which is followed on 
this furnace is the manner in which sinter is charged. 
\ll sinter is handled directly to the furnace hot—no 
cooling. We charge the sinter through automatic weigh 
hoppers, by-passing our scale car. The advantage gained 
here was not in hot sinter to the furnace but rather the 
elimination of water quenching which gave a stronger 
sinter with less degradation. Our fines (—6 mesh) in 
sinter averaged below 6.50 per cent since this practice 
has been adopted. At present, we are operating this 
furnace on 90 to 100 per cent sinter burden but have no 
data on furnace performance to offer at this time. 

J. H. Strassburger: We agree that the ability to ob- 
tain high and uniform permeability of the stock with 


TABLE XxXIil 
1959, 
Sinter February 

Fe, per cent 51.75 
FeO, per cent 9.45 
SiO., per cent 10.65 
Al.O;, per cent 1.95 
CaO, per cent 11.84 
MgO, per cent 0.78 
Basicity 1.00 
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TABLE XXIII 


1957, 1959, 
February February 

iron production—tons per day 1396 2004 
Coke rate—lb per ton 1765 1410 
Stone rate—lIb per ton 850 269 
Blast temperature, F 1031 1641 
Moisture—grains per cu ft 7.41 20.7 
Per cent sinter = 81.26 
Per cent coarse ore ne 13.43 
CO/CO., ratio 2.25 1.91 


properly sized burden material for the optimum in gas- 
solid contact is the number one factor for improved blast 
furnace performance. We place reduction of the thermal 
load as second instead of fourth, inasmuch as each 100 
lb of limestone that can be taken out of the burden 
and ealeined in the sinter plant makes possible a saving 
of about 30 lb of coke per ton of iron with a proportion- 
ate increase in iron production at the same driving rate. 

In National Steel, our policy has been to improve 
blast furnace performance by means of the use of a 
sized burden consisting of about 65 per cent sinter and 
35 per cent coarse ore. The sinter should be both strong 
and self-fluxing with the ability to take high blast heat 
for fast driving rates. Our experience has indicated that 
strength should not be sacrificed for self-fluxing prop- 
erties. 

Table XXII shows the sinter analysis as used by 
Great Lakes Steel Corp. on ““D” furnace in February 
1959. 

Table X XIII shows the effect of sinter and coarse ore 
on the furnace operation. 

It will be noted that in February, 1959, on a benefici- 
ated burden of lime-sinter and coarse ore, “‘D”’ furnace 
produced an average of 2004 tons per day at a coke rate 
of 1410 lb per ton, as compared with a production of 
1396 tons per day at a coke rate of 1765 in 1957. The de- 
creased stone rate, increased blast temperature and in- 
creased moisture content in the blast should be noted 
in February, 1959, practice. 

We want to point out that the “ D” furnace was en- 
larged from 28 to 29 ft-6 in. in hearth diam between 
these two periods. However, the production increased 
by 29 per cent based on tons per day per sq ft of hearth 
area, with a reduction in coke of 355 lb per ton or a 20- 
per cent saving. 

It will be noted in Table XXII that the lime sinter 
had a base-acid ratio CaO + MgO/SiO. + ALO; of 
approximately 1.0. 

Table XXIV shows the lime-sinter screen analysis. 
very effort is being made to increase the percentage 
of plus 14-in. sinter in order to improve the sizing of 
the burden with better gas-solid contact. 

At the Weirton plant, limestone has been used in the 
sinter mix for over two years. Recently, the percentage 
of limestone in the sinter mix was increased from 8 to 
12 per cent resulting in a better base-acid ratio and a 


TABLE XXIV 
Size Per cent 
+1 in. 18.6 
-lin. + \% in. 65.7 
1 in. 15.7 
Basicity 1.00 
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TABLE XXV 


1959, 1959, 
January April 
Sinter 8 per cent 12 per cent 
stone stone 
Fe 57.52 55.68 
FeO 12.05 11.67 
SiO, 9.36 9.33 
Al.O; 2.05 2.39 
CaO 4.00 6.70 
MgO 1.14 La 
Basicity 0.45 0.72 


reduced thermal load on the blast furnace. With the 
increased limestone content, the sintering practice 
was also improved with better pelletizing of the sinter 
mix in the balling drum together with improved ignition 
resulting in a stronger sinter. 

Table XX V compares the sinter analysis for January 
1959 with April 1959 with a change from 8 to 12 per 
cent dolomitic limestone. It will be noted that the base- 
acid ratio was increased from 0.45 to 0.72. 

Table XX VI demonstrates the improvement in fur- 
nace practice with the use of an increased amount of 
relatively strong 12 per cent limestone sinter. It should 
be noted that the iron production of the four Weirton 
furnaces is increased by 576 tons per day or about ten 
per cent with a decrease in coke rate of 113 lb per ton 
and a drop in stone rate of 200 lb per ton. During the 
two periods, blast temperatures and moisture additions 
were about the same. 


TABLE XXVI 

1959, 1959, 

January April 

Iron production—tons per day 5844 6320 
Coke rate—lb per ton 1604 1491 
Stone rate—lb per ton 652 453 
Per cent sinter 43.16 64.15 
Per cent coarse ore 14.39 23.77 
CO/CO. ratio 1.93 1.80* 


* In April No. 3 blast furnace had a CO/CO. ratio of 1.67. 


Indicative of improved furnace practice is the de- 
crease in the CO/COz, ratio from 1.93 to 1.80 for all four 
furnaces with recent practice showing ratios in the 
range of 1.55 to 1.65. 

Mr. MeMahan made reference in his paper to the use 
of Osborn’s slag diagrams to determine the proper MgO0- 
CaO relationship in self-fluxing sinter. This practice has 
merit and it has been the policy at National Steel to use 
Osborn’s diagrams for determining the proper slag com- 
position for the desired slag liquidus temperature. 

Varying amounts of calcite and dolomite are used in 
the sinter mix at Great Lakes to obtain the desired 
base-acid ratio. At Weirton, with the availability of 
dolomitie limestone fines in the sinter, the base-acid 
ratio is adjusted by adding dolomite and calcite to the 
furnace burden. A typical slag diagram for Great Lakes 
Steel’s ‘‘D”’ furnace is shown in Figure 15. 

Mr. MeMahan suggests that two types of sinter 
should be produced, one slightly basie with the other 
slightly acidie in order to control the slag composition. 
It is our opinion that a single grade of sinter would 
simplify furnace practice. 

The statement is made that a varying blast tempera- 
ture is used as a means of control. It is our opinion that 
the maximum possible blast temperature should be used 
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Figure 15 — Typical 
slag analysis on Great 
Lakes’ ‘‘D’’ furnace 
consists of 37.1 per 








cent SiO., 11.8 per 
cent Al.O,, 40.2 per iO 
cent CaO and 10.4 per 
cent MgO. 
continuously with an adjustment in moisture content of 
the blast for controlling the furnace operation. We also 
consider that accurate measurement of the blast mois- 
ture is a ‘‘must”’ for proper furnace operation. 

We are definitely of the opinion that a strong self- 
fluxing sinter with all burden materials properly sized, 
including a strong coke used in conjunction with high 
blast temperature and moisture additions, are necessary 
to obtain the optimum in blast furnace productivity and 
coke rate. 

R. P. Liggett: The production and use of high lime- 
bearing sinter is a very active project at most American 
blast furnace plants today. A recent poll of the industry 
showed that the majority of the plants having sintering 
operations were adding some lime to the sintering mix. 

It is certainly of little credit to us that acceptance in 
the country of this development has taken so long. 
Lime sinters have been produced in Sweden since 1942. 
The excellent results from their use were reported by 
Tigerschiéld and later Danielsson. For some time at 
the Appleby-Frodingham plant in Seunthorpe, Eng- 
land, high lime sinter has been made by blending low 
grade lime-bearing and siliceous ores. The remarkable 
success of this operation was reported by George Elliot. 

If any doubt remained concerning the value of lime 
sinter, it was effectually dissipated by the exchange 
visits with the Russian steel industry last year. Whether 
or not invented by them, as they no doubt claim, they 
have certainly made use of lime sinter for some time and 
the results have been outstanding. 

This paper covers the first extensive work that has 
been done with self-fluxing sinter on this side of the 
water. Mr. MeMahan has given us some excellent oper- 
ational data that should clinch the case for self-fluxing 
sinter. 

A distinction is made in the paper between calcite 
sinter, a truly self-fluxing sinter, and dolomite sinter, a 
high lime-bearing sinter. The former had a base to acid 
ratio of 1.30 to 1.40 compared to 1.02 for the latter. 

Most of the lime sinter being made in this country 
today is of the lower basicity as characterized by the 
dolomite sinter. Whenever higher basicity ratios have 
been attempted, a marked deterioration in the physical 
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WEIGHT PER CENT MgO 


qualities of the sinter occurred as evidence by smaller 


20 30 40 





sized sinter and excessive fines. 

The calcite sinter used on this test run is also small, 
having a mean size of 0.45 in. It was remarkably free 
from minus !¢-in. fines. The operating data indicates 
that the smaller sized sinter is certainly not detrimen- 
tal to furnace operations as long as most of the minus 
1g-in. material is screened out. It is quite probable, 
too, that the relative absence of the larger sinter lumps 
had a beneficial effect on gas distribution, thus con- 
tributing to the improved performance of the furnace. 

Much has been said about the improved permeability 
of the blast furnace stock column as a step toward 
blowing at higher wind rates. It is interesting to note 
that slightly lower wind rates were blown on Furnace 
“B” during the 100 per cent sinter period. Increased 
tonnage was obtained because of the decreased coke 
rate which, of course, is a very good and economical 
way of getting it. 

Experience indicates that high sinter charges are not 
conducive to high wind rates in spite of the increased 
permeability of the charge. The abrupt and extreme 
rises In top gas temperature which were encountered 
early in this test run are not uncommon on high sinter 
burdens and are a deterrent to high blowing rates. 

Low FeO content is commonly used as a measure of 
the reducibility of sinter. Both the dolomite and calcite 
sinters used on this test showed low FeO content when 
compared to sinters produced without lime additions. 
This appears to be one of the benefits which lime addi- 
tions have made to sinter quality. 

Theoretically, we should save in the blast furnace 
about 30 lb of coke for each 100 lb of raw limestone re- 
moved from the charge and for which a calcined 
agglomerate is substituted. In actual practice, however, 
it has been indicated that the savings may be somewhat 
less, but still worth going after. 

With the advent of many new and large sintering 
plants in this country, a fund of information on lime 
sinters should be available soon. Of particular interest 
will be a comparison of results between a truly self- 
fluxing sinter and one of greater strength but somewhat 


less basicity. A 
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Three requisites dictated the design 
requirements of these 16 holes of 
regenerative soaking pits: 


1. Quality heating 
2. Maximum capacity in available space 
3. Utilization of low Btu fuel. 





. A . = ‘ 
Island type layout employing eight batteries .° Completely modern temperature and combustion 
of two holes each was used for this specially . controls insure rapid, efficient heating with a high 
designed installation at a large eastern steel Pe 


degree of uniformity from top to bottom and com- 


j ° ° , : , Qe - - 
mill. Pit size: 16’ wide, 20’ long, 10’5” deep. ’ plete absence of washing. 


Each hole has individual cover mechanism. 


Pits are cross-fired and each pit has primary checkers 
° at the base of the downtakes and also secondary check- 
. ers at the base of ejector type stacks. The checker system 
° preheats combustion air to approximately 2000°F Each 
pit has two induced draft stacks equipped with automatic 
reversal systems enabling each hole to handle 35,000,000 


THE WHOLE JOB 1S ONE JOB Btu per hr. input of 106 Btu per cu. ft. mixed coke oven and 
ss oes blast furnace gas. Fuel rate for heating 3% hr. track time 
WITH A RUST PACKAGE CONTRACT” steel] is approximately 500,000 Btu per ton and 1,100,000 


, Btu per ton when heating cold steel. 
One contract covers everything 
from original idea through furnace 


start-up. One responsibility for For either new or modernization projects — soaking pits or other 
design, manufacture, erection and metallurgical furnaces —consult us about your requirements. 


initial operation. One overhead and 
profit (with substantial savings to 


you) on all phases of the work, in- i= U ST FU R NAC E ¢ O M PANY 


cluding wiring and piping. 


930 Fort Duquesne Boulevard - Pittsburgh 22, Pa. 


When 
it’s time for 
0) 0 4e1 3) 


Basic oxygen furnace supplied by an Air Products 
on-site facility. Oxygen lance is circled. Air Prod- 
ucts systems supply oxygen to individual users in 


When you plan to put oxygen to work . . . in your blast 
furnace, open hearth, oxygen converter, electric furnace 

..or for welding, cutting, scarfing... you will want a 
supply that is low in cost and dependable beyond 
question. 


That’s when it’s time to call on Air Products. 


... Because Air Products has the proved capacity to 
deliver oxygen economically and dependably .. . and 
to design, manufacture, install and operate complete 
systems for producing oxygen and many other vital 
industrial gases ... in any quantities. 

... Because on-site generating facilities, pioneered and 
perfected by Air Products, have made oxygen a low- 
cost utility ...sliced its price by 80% in the last 
12 y2ars. 

... Because you can profit from Air Products close 
participation in important technical developments 
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tonnage quantities . . . including the largest single 
oxygen generator ever installed in a steel mill, 
rated at 525 tons per day. 


in steel-making...from the broad experience Air 
Products offers from doing business with all major 
industries and defense agencies... from Air Products 
technical service, including development of new oxygen 
lance techniques. 

...And because Air Products high-efficiency systems 
produce and deliver more oxygen at less cost than any 
other method. 

Air Products is ready to show you how you can have 
all the oxygen you need, without capital investment. 
Your inquiry is invited. Write, call or wire Air Products, 
Inc., Allentown, Pa. Phone: EXpress 5-3311. 


Ircn and Steel Engineer, August, 1959 








Acme Steel Inaugurates Novel St 


Operation In The United States 


A CME Steel Co. inaugurated 
! operations recently in its new 
$33,000,000 steelmaking. plant at 
Riverdale, Ill., adjoining Chicago’s 
far south side. This is the first 
time that steel was produced in the 
United States or on the North 
American continent by a combina- 
tion of continuous hot blast cupolas 
and top blown oxygen converters. 
capital investment, 
product and more 


Lower initial 
high quality 
economical production 
among the principal advantages of 


costs) are 


this new steelmaking method. 

This new plant, when it reaches 
capacity operations, will produce a 
major share of the steel slabs and 
billets required in the manufacture 
of the company’s products. The 
new steelmaking plant will contrib- 
ute substantially to the advance- 
ment of Aeme Steel Co. in the years 
ahead by: (1) insuring an adequate 
supply of raw material at lower 
costs; and (2) improving quality 
and service to an expanding list of 
customers with special steel re- 
quirements. 

The company became a. steel- 
maker for the first time in 1956 
when it purchased the assets of 
Newport Steel Co. and formed the 
wholly-owned subsidiary, Acme- 
Newport Steel Co., at Newport, 
Ky. This subsidiary produces hot 
and cold rolled alloy sheets and 
plates, welded line pipe and spiral 
welded pipe, operating open hearth 
and electric furnaces and_ rolling 
mills. 

Initial capacity of the new steel- 
making facilities at Riverdale is 
150,000 ingot tons a year. Expan- 
sions already planned will raise the 
ultimate capacity of the plant to 
more than 700,000 tons per year. 
The initial capacity, combined with 
the 600,000 tons annual capacity 
of the Newport facilities, places 
Acme among the 20 steel producers 
in the country having an annual 
capacity in 1,000,000 
ingot tons. 

Under construction for nearly 
two years, the new plant includes a 


excess of 
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melt shop, where steel is made in a 
building that houses five bays, 
each 80 by 450 ft, and covers three 
and a half acres under roof. Rolling 
mill — faeilities 
blooming mill and a billet mill 
oecupy an additional four acres in 
a building extending an over-all 
length of a quarter of a mile. 
Acme’s complete plant facilities 
in Riverdale cover an area of 130 


soaking pits, a 


acres. 

Located in the melt 
two 10 ft diameter x 67 ft high 
blast cupolas and 


shop are 


continuous hot 
two oxygen converters. Each of the 
cupolas rises to a height of 80 ft 
above grade and can produce from 
15 to 50 tons of molten iron an 
hour. Normally both will be in 
operation. The materials charged 
into the top of the cupolas by 
automatic hoists consists of about 
78 per cent assorted scrap and pig 
iron, 16 per cent coke for fuel, 5 per 
cent limestone for forming slag, and 
one per cent fluorspar to keep the 
slag fluid. Hot blast air enters the 
cupola at about 1000 F. The 
tonnage rate of molten iron pro- 
duced is varied by changing the 
pressure and volume of hot. blast 
air, and each unit can produce about 
50 tons per hr. 

Adjoining the cupolas are the 
two oxygen top-blown converters, 
each 14 ft in diameter and 25 ft 
high. They can be rotated or 
tilted in either direction on a fixed 
pivot. Molten iron from the cupolas, 
plus selected scrap, is charged into 
the huge vessels. Other elements, 
burnt lime, mill 
ferro-manganese, and ferro-silicon 
are added in proper quantities just 
prior to and during the oxygen 
blow, to accurately produce steel 


such as scale, 


of the desired grade and analysis. 
The conversion to steel, is ac- 
complished by inserting a long 
pipe or lance through the top of the 
converter and blowing pure oxygen, 
under pressure, into the hot metal 
for approximately 20 minutes. 
About 20 per cent serap will be 
used in the change. The complete 


steelmaking cycle in the converters 
requires about 40 minutes in normal 
production and yields between 40 
to 50 tons of molten steel. 

About 2000 cu ft of pure oxygen 
is required for each ton of steel 
produced. It is supplied by a 
110-ton per day oxygen generating 
plant located on Acme property 
across the Little Calumet River 
from the new plant site. 

Molten steel from the converters 
is carried in huge ladles, by over- 
head crane, to a teeming platform 
where it is poured into ingot molds 
and allowed to solidify. Most of the 
ingots will weigh between 10,000 
and 12,000 Ib although a few will 
be made weighing about 7,000 lb. 
Ingots will be mostly 25 x 27 in. 
or 21 x 23 in., ranging from 62 to 
78 in. long. 

After the 
the hot ingots are moved in transfer 
cars to the rolling mills directly 
south of the building in which the 


molds are removed 


made. The subsequent 
operations are similar to those 
found elsewhere in the industry. 
The ingots are reheated in soaking 
pits (12 reheating furnaces with 
temperatures maintained at 2400 
I’) then rolled on the blooming 
mill where all slab sizes 8%4 in. 
or wider are finished, cut to length 
and transferred to the slab yard 
and inspection. T*or 


steel is 


for cooling 
narrower slabs, and all 
billets, the blooms are fed directly 
into the billet mill which further 
rolls the steel down to required 
sizes Without reheating. 

Engineered into the new steel- 
making facilities are efficient dust 


sizes. of 


and smoke collecting systems avail- 
able for the cupolas and converters. 
Also, a water clarification system 
and filter house will return water 
used in the steelmaking process in a 
cleaner condition than when it was 
pumped out of the river. 

This modern cleaning equipment 
costing in excess of $1,000,000, 
has been installed by Acme Steel 
Co. in the interest of the surround- 
ing community. A 
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QUALITY KNIVES FROM 


HEPPENSTALL 


HEPPENSTALL COMPANY 


PITTSBURGH 1, PENNSYLVANIA 


PLANTS: Pittsburgh, Pa. « Bridgeport, Conn. 
Indianapolis, Ind. « New Brighton, Pa. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA 40, PA. 


DIE BLOCKS * FORGINGS * BACK-UP ROLL 
SLEEVES * RINGS * INDUSTRIAL KNIVES 
* MATERIALS HANDLING EQUIPMENT 


) 
ie prrrspunci \)/ 
Every Heppenstall knife is tested for hardness BICENTENNIAL | 
to determine the relative resistance to indenta- — 
tion or displacement of the metal by pressure. 
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FELLER ENGINEERING 


presents 


() SCHLOEMANN 


MKW-type strip cold rolling mills 
for two-high and multi-roll operation 


With this type of mill, the work roll diameter can be 
adapted to a wide range of thickness of the material. 
In this way, the strip is correctly and thus economically 


rolled. 


Two-high operation for breaking down very thick 
strip while using high-strength flow-type friction bear- 
ings (DB patent) with composite bearing shells, the 
bearings being free of play in the vertical direction. 


Multi-roll operation for rolling thin or hard strip at 
high speed, using work rolls of small diameter in 
order to reduce roll pressure. This results in a very 
small amount of ‘spring’ for the housings and permits 


rolling at close tolerances. 


The MKW-type mill (German and foreign patents) 
allows high torque to be transmitted during multi-roll 
operation, thus obtaining high pass reductions, in 
spite of the back-up rolls being driven. Because of 
the characteristics of the roll arrangement and sup- 
port, the thin work rolls cannot bend — either in the 





FELLER ENGINEERING CO., 1161 EMPIRE BUILDING, PITTSBURGH 22, PA 
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Two-high operation 
Entry side 
LLL/ 


©~ Cc) ~@E 


Multi-roll operation. Off-centre arrangement of the 
laterally supported work rolls, strip bridle and entry 
guide directly in front of the roll gap. 
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vertical or horizontal directions. The roll position is 
determined — even when operating in the reverse 
direction — by a partial force of the roll pressure, 
that is to say, the work rolls are forced against the 
back-up rolls, no matter in which direction the material 
is being rolled. The roll gap therefore remains un- 
changed. The entry side is free right up to the roll 
gap, thus allowing the material to be guided per- 
fectly flat to the work rolls. 


Type U-MKW 32 for steelstrip 
coil weights up to 560 Ibs/in. 


Two-high operation: 

13 dia x 16 in. 

v = 200/500 ft/min 
Thickness 0.24 to 0.04 in. 


Multi-roll operation: 

14/2.5 dia x 16 in. 

v = 400/1,000 ft/min 
Thickness 0.08 to 0.004 in. 

















| EPUBLIC — Steel Corp. an- 
nounced that it is success- 
fully producing strip steel from iron 
ore, without melting, in the com- 
pany’s new $5,000,000 Research 
Center, located 10 miles south of 
Cleveland, Ohio. The 
announcement was made at the 
formal dedication of the center 
recently in Independence, Ohio. 
The strip steel rolling process uses 
by-passes such 


downtown 


iron powder and 
normal production 
coke ovens, blast 
hearths and blooming mills. 
Republic is extremely optimistic 
and keenly enthusiastic with results 
so far, but there is considerable 
research work still before 
commercial production will be pos- 


operations as 
furnaces, open 


ahead 


sible. 
Work on the process up to this 
confined to the 


time has been 


Figure 1 — Republic Steel Corp’s new 


Republic Reveals Strip Process 
At New Research Center Dedication 


laboratory phase. The next stage 
will be to move to a continuous 
pilot plant line where larger quanti- 
ties of materials can be handled. 

The steel made in the laboratory 


offers the same strength, ductility 


and ability to be fabricated into 
finished parts as steel produced by 
other methods. 

tepublie’s announcement is be- 
lieved to be the first official state- 
ment by a steel company concerning 
the production of strip steel directly 
from iron ore. 

The Republic process consists of 
three major steps. First, iron ore is 
highly purified and reduced — to 
metallic iron powder. Secondly, it is 
funneled between four rolls where 
it is compressed from a powder into 
a semi-solid strip by rolling 

Finally, the semi-solid strip which 
from step two 


emerges Passes 


through a furnace where it is heated 
to 2200 F in a reducing atmosphere 
and passes on through a series of hot 
strip rolling stands. This hot rolling 
step reduces the thickness of the 
steel strip to the desired gage and to 
full density and produces hot rolled 
steel in coils. The hot rolled coils 
have the same quality as conven- 
tionally made steels. 

After the hot rolling and coiling 
operation, the steel then goes 
through the usual 
pickling, cold rolling and annealing 
before being recoiled or cut into 


operat ions of 


sheets. 

tepublic has produced more than 
1800 Ib of steel by the new process 
in the laboratory and tests to date 
clearly show a quality steel can be 
made by this method. 

The new strip process is only one 
of a number of important research 


Research Center was formally dedicated on June 18, 1959. 
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Figure 2 — With this equipment at Republic Steel Corporation’s new Research 
Center, low grade iron ores are heated with coke ‘‘fines’’ and reduced to metallic 
iron. The reduced ores later are purified to an iron powder suitable for pressing 


into finished parts. 


projects under way at the new Re- 


search Center which was dedicated 
to C. M. White, Chairman of Re- 
publie Steel Corp., in recognition of 
his long standing interest in research, 
especially into better Ways of pro- 
ducing steel 

Some of the important units are: 
a two-story research building with 
11,500 sq ft of floor space which in- 


cludes a large meeting room, modern 


Figure 3— Actual steelmaking on a small scale is con- 
One of the many im- 
portant phases of work being carried out at the center is 
the development of new compositions of refractories to be 


ducted at the new Research Center. 


used in steel producing operations. 
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library, four meeting and conference 
rooms, executive and administra- 
tive offices, a well equipped pho- 
tography studio, and an ultramod- 
ern drafting room in addition to the 
laboratories. A one-story develop- 
ment building, which adjoins the re- 
search building, has approximately 
73,000 sq tt of space containing 
an R-N unit for beneficiating iron 
ore, a miniature coke oven, heat 





treating furnaces, a 1000-lb capacity 
electric are furnace for steelmaking, 
a six-pound vacuum melt  steel- 
making furnace, rolling mills and a 
forging and extrusion press. In 
addition, adequate space is available 
for future pilot plant projects. 

Budgets and schedules set up for 
the new center call for a “30-30-30- 
10” formula. 

Roughly speaking, 30 per cent of 
the budget will be applied to re- 
search projects designed to show 
results in one to three years. Thirty 
per cent will be applied to explora- 
tory projects keyed to a five-year 
schedule, and another 30 per cent 
will be allocated to long-range study 
projects that may run ten years or 
more before paying off. 

Ten per cent of the budget will be 
allocated to pure science—funda- 
mental research projects which have 
no immediate application, but which 
are expected to produce knowledge 
which will be useful at some future 
date. 

The work now being undertaken 
in the laboratories is divided into 
four areas: metallurgical, proces- 
sing, new products and ceramics. 

These divisions of work are not 
hard and fast in order to achieve the 
maximum flexibility and co-opera- 
tion within and between the various 
groups. 

The laboratory is now fully 
operative, equipment and facilities 
having been moved from former 
locations or delivered from equip- 
ment manufacturers over the past 


six months. A 


Figure 4 — Model shows the operating sequence of Repub- 
lic Steel Corp.’s new strip steel rolling process in which 
highly purified iron powder is turned into strip steel 
without melting. 
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VMack-Hemp rolls 
are right for 


every mill 





\ IN 
\ \BLOOMING 
| | MILLS... 


: 


: For resistance to side wear: Mack-Hemp Superalloy 
a nickel-chrome-moly steel blooming mill rolls produce 
; the tonnage in mills where side wear in the passes has 





a 


been severe. Sets of Superalloy rolls have gone 900,000 
tons and more to worn-out diameter! 


Where firecracking is a serious problem: Mack-Hemp 
Technalloy* chrome-moly steel rolls, specially heat 


. 
¥ 
: 
| 


treated, offer excellent resistance to firecracking and 
breakage under heavy operating conditions. 


For average conditions: Heat-treated Mack-Hemp 
Technisteel carbon steel rolls provide excellent bite and 
good wear resistance at low initial cost. 


Let us help you get exactly the right rolls for your 
blooming mills. And remember, roll service records 
show that you get more tonnage from the rolls with the 
striped red wabblers. 





*A registered trademark—E. W. Bliss Company 


MACKINTOSH-HEMPHILL « DIVISION OF E. Ww. BLISS CO. 


Pittsburgh and Midland, Pa. 
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GENERAL CONTRACTORS: Campbell Construction Co., Detroit, Mich. 
ARCHITECT & ENGINEERS: Campbell Engineering Co., Detroit, Mich. 
ELECTRICAL CONTRACTOR: Southeastern Electric Co., Detroit, Mich. 


Electrical Protection goes MODERN 


with BUSS Fuses 
in the Hoover Tool & Die Co., Centerline, Mich. 


This new industrial plant on the outskirts of 


Detroit illustrates that the modern trend in 
electrical protection is to fuses. The main switch 
gear is a 1600 ampere pressure switch protected 
by BUSS Hi-Cap fuses. The distribution panels, 
both power and light, are equipped with FUSE- 


TRON dual-element fuses. 


This plant will have many operating advan- 


tages because fuses are installed. For instance: 


Future expansion without sacrificing 
safe protection. 

Provisions were made to install a second 1600 
ampere pressure switch when needed. This addi- 
tional capacity and any increase in available 
fault current can safely be handled by BUSS 
Hi-Cap and FUSETRON dual-element fuses. 


The interrupting rating of BUSS Hi-Cap fuses 
is 200,000 amperes rms symmetrical — and for 
FUSETRON fuses it is 100,000 rms symmetrical. 


ANOTHER BUSS HI-CAP AND FUSETRON FUSE INSTALLATION 
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Through the year’s savings result from the 
greater dependability of fuses. 


Unlike mechanically operated devices, a fuse 
has no hinges, pivots or contacts to stick or get 
out of order. Dust, fumes, corrosion or age cannot 
increase a fuse’s capacity or lengthen its blowing 


time. 


After years of service, a fuse will give the same 
safe, dependable protection if called upon to open 
as it would have given on the day it was installed. 


The dependability of BUSS Hi-Cap and FUSE- 
TRON fuses helps to reduce costs by pre- 


venting damage and loss due to electrical faults 
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by being maintenance free 


periodic inspections 


“On BUSS Hi-Cap fuses .... 
On FUSETRON 








Main Power Panels — 


BUSS Hi-Cap and FUSETRON Fuses 


by requiring no 


and by eliminating shut- 


downs caused by needless outages. 


Is it any wonder then that “ELECTRICAL 
PROTECTION IS GOING MODERN WITH 
FUSES”? No other type of protective device can 
match the combined high-interrupting capacity, 
dependability and maintenance-free features of 


fuses. 


For more information 


Write for bulletin HCS 


dual-element fuses... . Write for bulletin FIS 


TF. LOUIS 7, MO. 
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A NEW ERA OF PIPE MAKING 


DO YOUR FACILITIES STOP HERE? 





IF IT TAKES 
YOU HOURS TO 
CHANGE SIZE 
ON YOUR WELDING) § 
MILL AND PRODUCTION f§ 
DROPS OFF 

ON SMALLER SIZES 








ELECTRIC 
RESISTANCE 
WELDING 





FORMING 

















=e STRETCH REDUCING 


NORMALIZING 


You should add a stretch 
reducing mill to your 
plant to produce up to 
1,200 feet each minute 
of high quality pipe and 
tubing in one continuous 


Operation 


MODERN 
FOR AACHINERY 


FOR FAR-RANGING IDEAS MANNESMANN-MEER, INC. 


IN MODERN PIPE MAKING — FOR BETTER, 
FASTER, MORE ECONOMICAL PRODUCTION 
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755 WICK AVENUE 
YOUNGSTOWN - OHIO 
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Figure 1— Compressed air breakers for arc furnace 
switching have many advantages. 














Fae 


Figure 2— Visual inspection can be easily made of com- 


pressed air-breaker contacts. 


Compressed Air vs Oil Circuit Breakers 
for Arc Furnace Switching 


by J. E. Schrameck, Manager, Compressed Air Breaker Section, 


Power Circuit Breaker Engineering 


Westinghouse Electric Corp., East Pittsburgh, Pa. 


jes major factors complicate 
the application of circuit break- 
ers to are furnace switching. These 
are: (1) the circuit breaker’s repeti- 
tive duty that requires outstanding 
mechanical integrity and; (2) the 
circuit severity that requires the 
most efficient interrupting means. 
These considerations are particu- 
larly important when the cost of 
furnace downtime in lost production 
is charged to the circuit breaker. 
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Also, the mechanical and electrical 
requirements are recognized to be 
unusually severe when compared to 
normal power system circuit breaker 
duty. Therefore, special design fea- 
tures are incorporated in the are 
furnace circuit breaker. 

Electrically, the highly repetitive 
operation, in conjunction with re- 
lated extra arcing time due to severe 
circuit means faster 
accumulation of earbon in oil 


conditions, 


circuit: breakers, faster increase In 
acidic content, and faster reduction 
in dielectric strength of the oil. 

This means oil circuit breakers 
are penalized for this vigorous ap- 
plication by more fre- 
quent inspections, 
checking and reconditioning of the 


requiring 
more frequent 


oil and more frequent cleaning to 
remove precipitated freed carbon 
from insulating surfaces. 

Of course, the mechanical de- 
pendability could be built into an 
oil circuit breaker as is done with 
compressed air circuit breakers, but 
this is not justified because of the 
oil maintenance factors. Thus, the 
oil circuit breaker remains an ex- 
cellent device in the power systems 
field, but is limited for are furnace 
switching duty. 

The following elements of a cir- 
cuit breaker require special con- 
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sideration when the unit is to be 
applied on are furnaces switching: 


|. Mechanism. 

2. Interrupting medium. 
}. Interrupters 

t. Contacts. 

5. Insulation. 

6. Ease of inspection. 

7. Accessibility. 

8. Auxiliary devices. 


MECHANISM 


The mechanism is vulnerable to 
the large number of operations re- 
quired. Primarily this vulnerability 
results from failure of locking de- 
vices, fatigue failure of pins and 
linkages, wear and elongation of 
bearing points and holes, the ab- 
rasive effects of contaminated at- 
mospheres and inadequate pro- 
visions for lubrication. 

Although laboratory tests are 
indicative of mechanical integrity, 
actual field conditions have demon- 
strated the need for further refine- 
ments. For instance, cotter pins 
have sheared requiring the substitu- 
tion of shoulder pins and castel- 
luted nuts or elastic stop nuts. Key- 
ways have sheared requiring 
increased proportions to withstand 
the shearing stresses. Inserts have 
been added to holes around pins 
to provide hardened bearing § sur- 
faces, and the pins themselves 
have been changed to more wear- 
resistant materials. These hardened 
materials along with lubrication 
fittings were designed to resist the 
abrasive action of particles in the 
steel mill atmosphere. 

Thus field experience has brought 
about mechanical design changes 
which have developed because of 
conditions peculiar to the appli- 
cation, or because production manhu- 
facturing processes did not duplicate 
the conditions of materials under 
which laboratory tests were made. 
These all have brought. about im- 
provements in mechanical details 
that have not been possible with 
the limited application of oil cir- 
cuit breakers to this service, and 
have promoted the superiority of 
compressed air breaker mechanisms. 


INTERRUPTING MEDIUM 


The compressed air circuit breaker 
uses compressed air for interrup- 
tion. This, unlike oil, is automati- 
cally conditioned by the process of 
supplying compressed air to the 
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circuit breaker. It is dried by drying 
equipment or the expansion process 
of supplying air from a high-pressure 
storage to the circuit breaker. It is 
filtered or dehumidified by mechani- 
cal means if air is taken from a 
“shop” supply at essentially breaker 
operating pressure. 

Actually, the air is used only 
once. It is discharged from the 
breaker, carrying with it contami- 
nants, if any, which will not be 
recirculated through the interrup- 
ters. 

Interruption does not depend 
upon the chemical disassociation of 
air molecules as in the case of oil, 
and, of course, there is no residue 
from such a chemical action which 
can be deposited on insulation. 

Since compressed air is discharged 
through the circuit breaker in 
metered quantities sufficient to ob- 
tain interruption at maximum cur- 
rents, the interrupting effort is 
independent of the current to be 
interrupted. This means that extra 
cycles of arcing at low currents will 
not occur in compressed air circuit 
breakers, with corresponding de- 
terioration of contacts and other 
critical parts. 


INTERRUPTERS 


The usual compressed air are 
furnace breaker uses fiber splitters 
against which the are is forced by 
the air blast. This breaks up the 
are into one or more sections, each 
contributing to the interrupting 
effort. Another type uses one or 
more orifices into which the are is 
blown by the compressed air. The 
splitter type probably has been more 
widely used. 

The splitter-type interrupter, as 
well as the orifice-type, is subject 
to erosion. That is, the fiber splitters 
and other parts of the interrupters 
are momentarily vaporized locally 
by proximity to the are and the 
volatile is blown away by the air 
blast. This, of course, is true of the 
oil circuit breaker interrupters. How- 
ever, because the compressed air 
breaker has been accepted for arc 
furnace switching, interrupter design 
has been developed to minimize 
these effects. That is, inserts of 
highly are resistant materials have 
been added to the vulnerable points 
to provide protection, and certain 
of the splitters have been made of 
this material. Such development. is 


not economically justified for oil 
circuit. breakers. 

Thus with compressed air break- 
ers, thousands of operations can be 
made without repair of interrupters. 
Probably 50,000 operations or more 
could be obtained without repair; 
however, this is a function of the 
particular furnace load being han- 
dled. Further, the compressed air 
breaker interrupter generally is sim- 
pler than the oil circuit breaker in- 
terrupter, so that frequently certain 
parts, such as splitters, can be re- 
placed without dismantling the com- 
plete interrupter. 

The vagaries of an are furnace 
circuit are not well defined, nor 
predictable. Circuit constants can- 
not be accurately determined, and 
random transient voltages have 
occurred causing failure of circuit 
breakers and other devices. Again, 
due to development on compressed 
air circuit breakers as special arc 
furnace switching devices, most 
splitter-type interrupters are sup- 
plemented by surge suppressors 
connected to probes built within the 
interrupters, so that random or re- 
peated transient voltages are dissi- 
pated without harm. 


CONTACTS 


Experience has shown that stand- 
ard contact arrangements may not 
be adequate for are furnace switch- 
ing. For instance, on Westinghouse 
compressed air are furnace breakers, 
the contacts have been modified to 
provide a better air sweeping action. 
This insures that arcing occurs at 
the intended points. Further, addi- 
tional protection afforded by silver- 
tungsten inserts has been found to 
be necessary, when standard con- 
tacts eroded away too quickly. 
Even are resistant inserts of stand- 
ard contacts have had to be en- 
larged to provide satisfactory con- 
tact life. Such contact design is not 
economically feasible for breakers 
not intended for are furnace switch- 
ing duty. 


INSULATION 


The main point to consider under 
insulation is that fundamentally air 
is used for compressed air breakers 
and oil is used for oil breakers. 
This results in the following plus 
advantages for compressed air: 


1. Consistently cleaner insulation. 
2. Greater accessibility of other 
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‘elielg Endless Belt 


Replacement 
use a 
Se P NORTH AMERICAN 
: © 2 

A producer of ceramic products was experiencing torn 4 draulic Ed £ Guide 
and distorted belt edges like this on its conveyor type y 
slurry dryers. The heat needed for rapid drying made ‘ 
frequent adjustments necessary to maintain correct 
tension and alignment of this stainless steel belt... & Tension Control 


? 





...now this plant uses North American Hydraulic Controls tension on the belt despite stretching or contraction. Even an 


to maintain the smooth straight edges shown in this unre- operator who is a perfectionist cannot match the perfect job 
touched photo. A single North American Regulator continu- done by North American’s automatic controller which con- 
ously maintains true belt tracking while holding a constant stantly senses and corrects for extremely small irregularities. 


You too can SAVE MONEY 


SAVE on belt replacement costs—longer belt life 
SAVE on belt maintenance costs— reduced repairs 
SAVE on operators’ time—no more manual adjustments 
SAVE on process down-time—caused by belt irregularities _—— 


Call your nearby North American engineer or write for bulletin 


IE The North American Mfg. Co. 
na Flydraulic Cleveland 5, Ohio 


i amt > 
COMBUSTION 
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supporting insulation for in- 
spection and maintenance. 

3. Less dismantling for inspection 
and maintenance of supporting 


insulation. 


EASE OF INSPECTION 


Since the contacts, interrupters 


and operating members are — sur- 
rounded by air and not oil, it is not 
necessary to lower oil tanks or to 
drain oil to inspect them. Thus com- 


pressed air breakers, surrounded by 
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Specially designed Jib Crane for handling 
hot metal and slag run-off spouts. 





FROM DESIGN 
TO INSTALLATION 


Jib and Casting Pit Cranes 

e Hot Topping and Capping 
Cranes 

@ Jib, Pillar, Wall and Floor 

Traveling Cranes 


@e Cover Cranes for Steel 
and Aluminum Plants 


Button and Skull Burning 
Cranes for Scrap Yards 


Stopper Rod Drying Ovens 
@ Hydraulic Descaling Systems 
Mill Scale Handling Systems 


Palm Oil Systems 
Mill Dust Handling Systems 


Pneumatic and Mechanical 
Conveyors 


@ Designers and Manufacturers 
of Special Equipment 
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a transparent medium, air, are 
quickly inspected visually. Any need 
for maintenance may be determined 
from a quick and visual inspection, 
and plans made accordingly. 

lor instance, the rate of erosion of 
splitter plates, as in a splitter-type 
interrupter, may be observed 
through the slot in the are chute 
provided for the moving contact. 

The stationary contacts also can 
be observed through the are chute 
slot. The moving contact, 
pletely withdrawn from the are 


com- 





JIB 


TITZEL cranes 


contribute to 
Production Efficiency in Steel Plants 
and Allied Industries 


Titzel designs and builds mill cranes to 
satisfy the most exacting requirements. 
Titzel engineers “‘live’’ with every crane- 
building job all the way from design to 
installation. For complete information 
write or phone MUseum 1-9622. 


—TITZEL 


ENGINEERING, INC. 


260 42ND STREET, PITTSBURGH 1, PA. 





ALLIED COMPANY, TITZEL ENGINEERING & EQUIPMENT CO, 





chute can be easily inspected. 

In an orifice-type compressed air 
breaker, retracting means are pro- 
vided so that the moving contact 
can be separated from the stationary 
contact for easy inspection. 

Thus without dismantling, condi- 
tions of interrupters and contacts 
can be determined so that the next 
need for maintenance can be pre- 
dicted along with what new parts 
will be required. 

Similarly, since all working parts 
are surrounded by air, the condition 
of pins, links, bearings, lubrication, 
ete., can be determined with a min- 
imum of dismantling. 


ACCESSIBILITY 


rom the foregoing, it is apparent 
that accessibility is a factor favor- 
able to compressed air circuit break- 
ers. With the open construction of a 
compressed air breaker, with no oil 
tanks, a complete arc chute can be 
replaced between heats, such as 
during charging of the furnace. 
Similarly, moving or stationary con- 
tacts can be replaced. Adjustments, 
indicated by short-time inspections 
can be made. In fact, the open-con- 
struction of the compressed air 
breaker naturally lends itself to the 
fastest possible reconditioning when 
task-force maintenance moves in to 
accomplish a job with minimum 
downtime. 


AUXILIARY DEVICES 


The usual point of view is that 
compressed air breakers require 
compressor equipment, which in 
turn requires more maintenance. 
This is not necessarily true for 
several reasons. One is that the 
breaker, in some cases, may be oper- 
ated from existing plant air supply; 
hence, no additional maintenance of 
air supply equipment is required. 
Also, many modern oil circuit 
breakers are pneumatically oper- 
ated, so there exists the need for 
pneumatic maintenance. Further, 
the equipment needed for oil breaker 
maintenance such as pumps, filters, 
oil storage and oil test equipment, 
may counterbalance the require- 
ment of compressor equipment. In 
addition, experience at are furnace 
breaker installations has shown 
that modern air supply units are 
rugged devices which continually 
deliver air with a minimum, al- 
most negligible, amount of main- 
tenance. A 
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The Cutler-Hammer 505 Mill Brake 
can be adjusted perfectly 
in total darkness 


New 30” High-Torque 505 Mill Brake 
meets the latest AISE-NEMA standards 


Cutler-Hammer'’s new 30” 505 Mill Brake combines the high 
torque capacity of its famous predecessor with the rugged, 
trouble-free operation of the 505 line. Now seven sizes cover the 
brake requirements for all 600 series motors. 





wy 


Mill brakes are often installed in hard-to-reach 
places where there is very little light. Yet, as every 
mill man knows, they must be kept adjusted for 
lining wear. This is no problem when the brake is 
a Cutler-Hammer 505! It can be adjusted per- 
fectly in total darkness. 

A man doesn’t need a flashlight . . . or a third hand 
to hold one. . . when adjusting a Cutler-Hammer 
505 Brake. With one hand he turns the adjusting 
nut and with the other hand he simply feels the 
indicating pins. When these pins are flush with 
their housing, the brake shoes are in perfect adjust- 
ment. There are no scales to read, nothing to 
measure, no tedious testing or climbing up and 
down for readjustments. 

Compare the Cutler-Hammer 505 Mill Brake 
with any others. The biggest users of magnetic 
brakes say the 505 has no equal... in design, in 
construction, and in performance. For further in- 
formation write today for Bulletin 505-R232. 

Sutler-Hammer Inc., Milwaukee 1, Wisconsin. 


mom Clu TLE R-HAMMER 





= 
= CONTROL = 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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250,000 Power Tools 
per year with 
Cities Service 
Pacemaker | 


Porter-Cable, one of the world’s largest manu- 
facturers of portable wood-working tools, has 
long known the value of quality in a lubricant 
as well as in a power tool. Each piece of equip- 
ment made by Porter-Cable is carefully pre- 
tested before manufacture and then continually 
tested for years after its original appearance 
on the market. It is this kind of thoroughness 
that led to Porter-Cable’s choice of Cities Service 
Pacemaker 300 T as the hydraulic oil to power 
their Fostermatic Screw Machines and Landis 
Grinders. 


But Cities Service Pacemaker T is more than 
a hydraulic oil... it is a multi-purpose line of 
lubricants suited for many applications. Porter- 
Cable also uses Pacemaker 300 T for lubricating 
valves in the plant’s compressors. Pacemaker T 
can be used to lubricate bearings, diesel engines, 
electric motors, generators, reduction gear 
drives, turbines and in circulating systems. 


Pacemaker T is available in various viscosi- 
ties to give you one line of quality lubricants 
that can save costly warehouse space by simpli- 
fying your inventory... cut maintenance costs 
and extend equipment life. These oils have high 
viscosity index, excellent heat resistant proper- 
ties and are chemically fortified against oxida- 
tion, corrosion, rust formation and foaming. 


Contact your nearest Cities Service office and 
an experienced Lubrication Engineer will call 
to make specific recommendations for your plant 
on the use of Pacemaker T. Or for further infor- 
mation, write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES G) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Porter-Cable Machine Company 


Syracuse, New York 





Porter-Cable Research Engineer 
testing engine for new 
lawnmower the company 
will produce soon. All new 
products undergo exten- 
sive research and testing 
before production. 


Backbone of Production Line is 
AutomaticScrew Machine. 
Pacemaker T gives out- 
standing performance as 
hydraulic medium in these 
machines as well as in 
Landis grinders and as a 
general lubricant! 
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Figure 1 — Conventional type coal unloader has boom of rectangular cross section braced by an apron hanger and mast. 
It has been built in both welded and riveted designs, service experience favoring the former. 


A SIAMESE TWIN 
COAL UNLOADER 


By Samuel K. Stellfox, Structural Engineer, Dravo Corp., Pittsburgh, Pa. 


2 + &.% 


this article ts based on an award- 


winning paper submitted in a recent Machine 


Design Competition sponsored by the James F. 


Lincoln Are Welding Foundation, Cleveland. 


NOAL unloaders recently com- 
A pleted for the new Thos. H. 
Allen Electric Generating Station, 
the municipally owned plant of the 
Memphis Light, Gas & Water 
Division, are novel by virtue of a 
Siamese-twin design, with two un- 
loaders integrated in one tower. 
Further, the two booms are of 
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triangular cross section, as opposed 
to the conventional rectangular 
type, and are of fully are welded 
or “monolithic” construction. End 
result has been appreciably less 
cost, lighter weight, more rigid 
structure, lower maintenance cost 
and a more compact and functional 
appearance. 


Representative of the structure 
under discussion, igure | is a con- 
ventional type unloader, with single 
boom of rectangular section. Sig- 
nificant features are the following: 


|. Grab bucket and trolley are 
rope operated. 

2. Bucket dumps its load into a 
150-ton hopper having two 
bottom sections. 

3. Machinery house is to the rear 
and atop the structure. 

!. Cross section of the trolley 
runway is rectangular as shown 
in section A-A, 

5. Support for the apron or boom 
is by means of a hanger to the 
top of the mast. 

6. Stairway enclosed 
and dust protection is provided 
above and on three sides of the 
hopper. 


~ 


system is 


It, will be noted that bucket reach 
is 71 ft, distance from the top of the 
trolley rail to the foundation level is 
76 ft 31% in., and the tower structure 
is 32 ft wide by 36 ft deep. 

The same elevation, front view 
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and sectional drawings of the new 
twin unloader, Figure 2, show at a 
glance the changes and new features 
the design. Basie 
runway 


incorporated in 


dimensions bucket reach, 
height, tower dimensions, ete., are 
the same, but the following varia- 


tions may he noted 


1. The Srimese-t win feature, 
shown in the front 


2. The lowered machinery house. 


view. 


3. Main boom compression struts 


are used instead of apron 
hanger and mast. 

|. The triangular cross section of 
the trolley runway is indicated 
in section A-A 

5. Stair flights are much shorter 


6. Sloping plane of the truss 
sheeting is shown at the top ot 


the front-end view. 


In preparing bids on the job, 
Dravo had the option ot offering 
two completed unloaders, separated 
at about 90-ft centers, or side-by- 
side at a single location. Customer 
preference was for the latter, prin- 
cipally because of lower cost, more 


rigid design and reduced mainte- 


nance 


Analysis showed that the Siamese- 
twin arrangement permitted a sav- 
ing of 37,900 lb of structural steel 
which, using an average of 16¢ per 
lb for fabricated material, meant a 
cost saving of $6100. This accrued 
from such factors as the elimination 
of practically two planes of side 
bracing in the lower portion of the 
tower; using a common support for 
machinery houses and a common 
side for the hoppers; and elimina- 
tion of two sides of enclosure, two 
sides of machinery house framing 
and two sides of house sheeting. 

In addition to the structural sav- 
ings, the elimination of a repair 
hoist in the machinery house and 
conduit and windows, plus 
miscellaneous items, brought total 
cost reduction of the Siamese-twin 
arrangement to $8400. 

Since these figures are based on 
construction for 


leads 


are welded steel 
both alternates, they do not reflect 
any cost reductions which welding 
might afford over riveting. However, 
any advantages in favor of riveting, 
by virtue of less severe fatigue 
strength requirements, would not be 
realized in tower members common 


to both unloaders, since these ele- 
ments are in the lower portion of the 
tower where stress variation is at a 
minimum due to high dead load 
values. 

On the score of rigidity, it can 


be seen that side wind loads, for 
example, act on a 64-ft base with the 
twin unloader, instead of 32 ft in the 
single design, thereby cutting wind 
pressures almost in half and reduc- 
ing sidesway tendency. 

Machinery maintenance problems 
are eased in the twin-tower ar- 
rangement, since crews servicing the 
equipment have the benefit of 
centrally located units, with ready 
aecess to all moving parts. 


SIMPLIFIED STRUCTURE 


Use of the triangular boom in 
unloaders follows the trend of other 
monolithic applications of are weld- 
ing. One piece is made to serve 
combined functions. In_ this 
the main boom strut replaces the 
hanger and mast, and gives lateral 


Case, 


stiffness to the boom. The cross 
frame posts, in addition to sup- 
porting the track beam, afford 


Figure 2 — Siamese-twin unloader has two booms of triangular cross section, supported by compression struts. All arc 
welded, it has lower first cost, is more rigid, requires less maintenance. 
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NO SINGLE PHASING 
FROM BLOWN FUSES! 


| 
NO COSTLY REPLACEMENT | 
FUSES TO STOCK! | 


Y Gang-operated Disconnect 
Switches Grounded for Safety 
in Open Position. Mechanically 
Interlocked with Contactor... 
Never Open Under Load 


Y No Fuses. Bus Bars Throughout 


Y 3-way Door Interlock. On, Off 
and Open—with Positive Inter- 
locking between Door, Discon- 
nect and Contactor for Maximum 
Personnel Protection 


WY Heavy-duty DC Operating 
Magnet. No Chatter— No Hum 











FRONT ACCESSIBLE 
WITHOUT ROLL-OUT! 


Phase barrier and arc- 
' chutes slide out. All starter 
| parts exposed and access- 
ible for easy inspection 
> and maintenance 
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Get the complete story on certified fuseless fault protection 


. for high-voltage motor drives. Write for Bulletin 8130A 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 


CLEVELAND 28 + OHIO 
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to the top chord, 
now one member instead of two as 


lateral support 


in the rectangular section. 
Figures | and 2 
factors of 


Comparison of 
shows these additional 
simplification: the new tower is 
there is less exposed wind 
less dust enclosure sheeting 
fewer 


lower; 
area ; 
and framing are required; 
members in the new design: and a 
more direct stress path between 
load and foundation. 

rom a practical standpoint, the 
use of a triangular boom permits 
each assembly to be erected atop a 
previously placed section. Lighter 
weight and fewer pieces mean fewer 
lifts. The lower tower means erec- 
tion equipment need not be as hefty; 
cranes with shorter booms can be 
used. Lighter weight and greater 


stability reduce foundation prob- 


lems and balancing requirements 
which sometimes necessitate coun- 
terweighting. Substantially less area 
of structural steel has to be painted. 
The inverted-Vee effect gives each 
runway a lateral stability of its own, 
not inherent in the hanger support 
of earlier designs 

Weight comparison of the runway 
and upper tower structures for the 
triangular boom design and = old 
designs of both welded and riveted 
types is as follows 


Lb 


145 ,000 
194,000 
199 300 


Triangular welded 
Conventional welded 
Conventional riveted 





CROSS FRAMES 


lhe cross frame of the new design 
is sketched in Figure 38. Sideposts 
serve primarily as bending members 
but, being part of the truss, do re- 
ceive a direct load. The bending 
stress is due to vertical eccentricity 
only, since the lateral bracing sys- 
lateral 
Both in the new and old welded de- 


tem accommodates loads. 
signs, unit stresses are kept low to 
fatigue requirements. Al- 
though riveted cross frames are not 


satisfy 


held to the low unit stresses of the 
welded, they are kept within 16,000 
psi to be consistent with practical 
Highest 
welded 

10,000 psi, comprising direct stress 


considerations. tension 


stress on the frames is 


of 2610 psi and bending stress of 
7390 psi 
TRUSSES 


In the triangular truss, there is 
but one top chord. In all cases, Tees 
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cut from wide flange beams serve as 
top chord members, the symmetry 
of the Tee lending itself to the 
single-web truss construction. For 
the conventional welded truss, web 
members, being in a vertical plane, 
can be fastened to the stems of the 
Tees with fillet welds. Where depth 
of the stem does not permit full 
strength development of connecting 
members, gussets are butt welded to 
the Tee to provide the needed sur- 
face. In the riveted construction it 
is necessary to provide 
lapped over the stem. 

In both welded designs, splices in 
the top chords are full butt welds in 
the panel containing the smaller 
chord section and as near to the 
joint as possible. For the triangular 
boom, butt-welded Tees also form 
chord, while in the 
conventional design, the bottom 
chords are angles clipped to the 
lower flange of the track beam. 

On the extensive ex- 
perience in the construction of un- 
loaders, the following is a general- 


gussets 


the bottom 


basis of 


ized summary of over-all costs for 
runways and upper towers for the 
three designs under discussion: 


Triangular welded... ... $36 , 000 
Conventional welded. . . . $45,000 
Conventional riveted. . . .$48 ,000 


Significance of the figures should 
be confined only to their compara- 
tive values. Thus, the conventional 
welded design figures to 93.5 per 
cent of the riveted, while the 
triangular is only 75.5 per cent of the 
riveted. 


STRUCTURAL MAINTENANCE 


A principal factor contributing 
to the preference for welding over 
riveting in outdoor material han- 
dling equipment is corrosion resist- 
ance. Located along humid water- 
fronts and in atmospheres _fre- 
quently high in acid fume content, 
structures such as unloaders are 
extremely vulnerable to rusting. 
Adjacent edges between riveted 
components form ledges where water 


Figure 3 — Typical welded cross frame of the new twin unloader, shows welding 
detail. Sideposts comprise two angles each, automatically arc welded on both 
sides down the center to form a 11!4-in. channel. 
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in full operation at the Terni iron and steel works 
in Italy since 1958 


Developed to the Junghans system in co-operation with Messrs. 
Mannesmann and Bohler : 


DEMAG DUISBURG CERMANY 


U. S. - Representatives: 
AMERICAN DEMAG CORPORATION, 
One Gateway Center, Pittsburgh 22, Pa. 








This spitfire is a lady now... 








thanks to the | Pall 


Smut piling up on commuta- 
tors caused constant arcing in 
the 1250KW generators of this 
large smelting plant. The 
, reason: improper brush selec- 

y | : tion, says “National’’ Carbon 

R. H. SMITH Brush Man R. H. Smith. 

After analyzing work loads, Ron recommended 
“National” brush grade SA45. Result: no further 
arcing and improved commutation. This results in 





*‘National’’, ‘‘N’”’ and Shield Device, and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


TIONAL brush man! 


TRADE-MARK 


far easier maintenance. 

Ron Smith is one of many “National’’ Carbon 
Brush Men serving industrial brush users all over 
the U. S. A. Their technical experience — plus 
“National” long term brush research — make them 
your logical consultants on any brush problem. 

Call your local “National” office or write to 
National Carbon Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. 





ei ilel.) 
CARBIDE 
NATIONAL CARBON COMPANY -« Division of Union Carbide Corporation *« 30 East 42nd Street, New York 17, N.Y. SS 
OFFICES: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco « CANADA: Union Carbide Canada Limited, Toronto 
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may adhere to the steel over a 
period of time, with resultant cor- 
rosion. The sealing effect of welding 
affords protection to such spots. 

The cost of frequent paintings to 
arrest corrosion damage is no small 
these large units. Here 
smooth 


item on 
again, the comparatively 
surfaces of welded assemblies, with 
elimination of rivet heads, tends to 
reduce not only the frequency ot 
painting but also the difficulties of 
cleaning the steel and applying the 
paint. 


FABRICATION 


In fabricating the twelve cross 
frames of the new unloader, a 
jig was used for assembly, since 
alinement of the track beams de- 
pends upon accurate in-to-in di- 
mensions of the frames. Cross 
frame posts were handled as follows: 
after the component angles were 
straightened, 14 in. was planed from 
the toe of each. Then the angles 
were welded together to form a 
channel approximately 1114 in. 
deep. The automatic submerged are 
process was used, with a single pass 
on each side, assuring full penetra- 
tion. Ends then were machine 
burned, welds ground smooth where 
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Figure 4 (left) — Located on McKeller lake near Memphis, 
Tenn., this twin-boom coal unloader has a more functional 
appearance, lower cost and greater rigidity than conven- 





gussets butted, and the top edge 
machined for a 60 degree bevel 
weld. 

Kach runway was shop assembled 
complete in three sections, with 
two splices in the truss. The walk- 
way system spliced at the same loca- 
tions as the track beam splices. The 
completed runway 
sembled with tack welds and alined 
horizontally and vertically by sight- 
ing on the top of the rail. Vertical 
adjustments were made where the 
track beam welds to the bracket; 
whatever horizontal adjustment was 
required was afforded by placement 
of the rail chocks. Finally, the tack 
welds were removed and the three 


was shop as- 


units shipped. 

Material used throughout was 
ASTM-A7-55T structural steel, ex- 
cept for the 14 in. liners in the hop- 
pers. These are of Type 304 stain- 


less steel. 
ERECTION FEATURES 


The unloader is erected on a steel 
sheet pile cell about 250 ft from the 
shore line of McKeller lake, located 


just southwest of Memphis. Steel 


placement began on July 16, 1958, 
using Dravo’s C-24 derrick boat 
with a 175-ft boom. 

In eight weeks time all the major 





tional type unloaders. 
Figure 5 (right) — Closeup of boom shows triangular cross 
frames and trusses, with supporting strut. 


steel was in place for the twin un- 
loader, the derrick boat being re- 
leased on September 5. The unloader 
went into operation on October 1, 
215 months after placement of first 
steel. 

‘Lhe value of the lower tower here 
proved itself. The top chord was 
only 147 ft above low water level, 
resulting in a much shorter lift than 
the 175ft which a conventional mast 
tvpe unloader would have required. 

Barge shipment from Dravo’s 
Neville Island plant on the Ohio 
river directly to the site permitted 
large structural assemblies to be 
made in the shop. Hoppers, for ex- 
ample, were shop assembled in large 
units, with liner plates installed by 
means of welded studs projecting 
through clearance holes in the hop- 
per plate. The operator’s cab was 
shipped as a complete unit. All 
Galbestos sheeting was shop fabri- 
cated to shape. 

All field joints were welded, with 
holes for erection bolts being pro- 
vided for the main members. Light 
secondary members did not need 
such holes. Because of the larger 
shop assemblies, the number of field 
welds was held to a minimum and 
erection was acccomplished in rec- 


ord time. y 
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This vast Cleveland Tramrail 
system consisting of thousands 
of feet of arch beam trackage 
is at the Copperweld Steel Co., 
Glassport, Pa. 





The Most Practical, and Lowest Coot Method 
of Handling Wire and Rod 


he headline words refer to overhead materials 

handling equipment and are powerfully strong, 
we admit. Yet we do not know of one engineer 
who is closely connected with the industry and 
experienced with all methods of handling, who 
will disagree. 

Mills, large and small, from coast to coast, in the 
United States and Canada, have invested many 
millions of dollars in Cleveland Tramrail equip- 






GET THIS BOOK! 
BOOKLET No. 2008. Packed wit 


valuable information. Profus 
illustrated. Write for free copy 
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ment to speed their wire and rod handling. The 
dividends that this huge investment has made 
possible, because of low-cost handling, have re- 
turned the original capital many times over. 


If your company does not now enjoy the many 
benefits of Cleveland Tramrail, we urge you to get 
the “low-down” on what this equipment can do for 
you. A nearby sales engineer will be glad to give 
you the details without obligation. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO. 
5018 East 288 Street, Wickliffe, Ohio 
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Date-line Disty...\ 





July 1 
A The Material Handling Institute, Inc., index shows 
the dollar volume of orders for April, 1959 at 147.28, 
compared with 146.36 in March, 1959 and 122.36 in 
April, 1958 (using 100 as the monthly average for 
the statistical base year 1954). 

A U. S. Dept. of Commerce, Bureau of the Census 
reported that shipments of iron and steel castings in 
March, 1959, amounted to 1,421,224 short tons, 
compared with 1,221,695 tons in February, 1959, and 
953,509 tons in March, 1958; shipments in April, 
1959, totaled 1,471,020 short tons compared with 
948,879 tons in April, 1958. 

A American Iron Ore Assn. reports shipments of 
iron ore down Lake Superior totaled 12,987,302 
gross tons in June, 1959, compared with 8,040,973 
in June, 1958. 


July 2 

A The Edison Electric Institute reported power out- 
put for the week of June 28 increased to 13,700,000, - 
000 kwhr, 16.9 per cent above the year-earlier level. 
A Auto production for the first half of 1959 totaled 
3,284,037 cars, 46 per cent ahead of the same period 
in 1958. 

A Steel scrap prices advanced $4 a ton in Pitts- 
burgh, $1 in Chicago, with No. 1 heavy melting scrap 
selling at $40 a ton in Pittsburgh. 

A The AISI reports that the operating rate of the steel 
industry for the week of July 6 is scheduled at 
2,357,000 tons (83.2 per cent of capacity). This com- 
pares with 2,215,000 tons one week ago (78.2 per cent 
capacity), and 1,442,000 tons one year ago. Index of 
production for the week is 146.7. 

A Southern Railway reported placing contracts 
totaling, $25,300,000 for 1240 cars, 1205 of which will 
have aluminum bodies; Santa Fe ordered 200 
refrigerator cars, costing over $5,000,000, half of 
which will be built in its own shops. 

A The Bureau of Mines reported that production of 
Pennsylvania anthracite for June, 1959, was 1,708,000 
net tons compared with 1,388,000 net tons in May, 
1959. Production for the first six months of 1959 totaled 
9,858,000 net tons. 


July 8 

A Copper prices were reduced by U. S. custom 
smelters to 29!o¢ a lb, down !o¢. 

A In June, 1959, retail sales of automobiles totaled 
580,500; deliveries for the first six months of 1959 
amounted to 2,935,400, 33 per cent higher than the 
same period in 1958. 


July 9 

A USW rejected President Eisenhower's fresh plea 
for indefinite extension of steel labor contracts; 
industry seconded Mr. Eisenhower’s motion for 
indefinite extension. 


July 10 

A The AISI reported that the iron and steel industry's 
payroll for 96.1 per cent of the industry for hourly and 
salaried employees totaled $396,914,755 in May, 
1959, against $385,488,363 in April, 1959, and 
$257,965,765 in May, 1958. Average hourly payroll 
cost for wage earners was $3.346 in May against 
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$3.340 in April, 1959, and $3.095 in May, 1958. 
Fringe benefits amounting to 33.2¢ per hr are not 
included. Employment during May, 1959, totaled 
634,668, compared with 620,601 in April, 1959, and 
500,369 in May, 1958; average hours worked per week 
in May was 39.9 compared with 40.7 in April, 1959, 
and 34.2 in May, 1958. 

A The World Bank loaned $35,000,000 to Compagnie 
Miniere de l'Ogooue (COMILOG), for the develop- 
ment of high grade manganese deposits in the Gabon 
Republic, French Equatorial Africa. 

A United Nations Economic Commission for Europe 
reports that Western Europe’s steel output was down 
to 21,200,000 tons in the first quarter of 1959, or 
2,000,000 tons below the same period in 1958. 


July 13 


A Steel producers rejected USW proposal which 
eliminated dispute over local working conditions 
aimed at averting a nationwide steel strike. Industry's 
chief negotiator, R. Conrad Cooper, told USW 
president David J. McDonald the industry was willing 
to participate in the union’s proposed study of local 
work rules, but ‘‘an immediate extension of existing 
labor agreements is necessary if a shutdown of steel 
operations is to be avoided.’’ The management 
spokesman declared the union had refused to accede 
to another contract extension. 

A Spot copper in London continued to decline with 
present price at 26.3l¢ a lb, comparable to American 
custom smelters’ current quotation of 29 !o¢ per lb for 
refined copper and is 5.19¢ below U. S. producer 
price. 

A The AISI reports that the operating rate of the 
steel industry for the week of July 13 is scheduled at 
2,344,000 tons (82.8 per cent of capacity). This 
compares with 2,252,000 tons one week ago (79.5 
per cent capacity), and 1,481,000 tons one year ago. 
Index of production for the week is 145.9. 

A General Electric Co. reports net sales for the first 
six months of 1959 of $2,065,447,000, net income of 
$117,239,000 equal to $1.34 per share, compared with 
net sales of $1,978,994,000, net income of $103,381,- 
000 or $1.18 per share, in the first half of 1958. 


July 14 


A Kennecott and Phelps Dodge reduced price of 
copper 1 !5¢ per lb to 30¢. 


July 15 


A The American Steel Warehouse Assn. reported 
that steel warehouse inventories total 3,700,000 tons; 
stocks are 1,000,000 tons greater than at the start of 
the 1956 steel strike, and show a 10 per cent increase 
since January 1, 1959. 

A The Labor Dept. reported that employment surged 
to 67,300,000 in mid-June, up 4,600,000 since Febru- 
ary; unemployment rose to 3,982,000 in mid-June, 
593,000 above the mid-May total. 


July 16 


A Steel producers rejected USW proposal that the 
two sides set up a private union-industry fact-finding 
board to study issues involved in the current strike. 
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A Bureau of Statistics reported that Canadian steel 
mills operated at 91.9 per cent of rated capacity in 
the week ended July 11; output was 111,592 tons of 
ingots compared with 91,640 tons in the previous week. 


July 17 

A The Commerce Dept. reported that private housing 
starts in June, 1959, rose to a seasonally adjusted 
annual rate of 1,370,000, compared with a pace of 
1,340,000 in May, 1959. 

A Canadian steel ingot output for the first six months 
of 1959 totaled 2,768,435 net tons compared with 
2,327,340 tons produced in the same period of 1958; 
production of pig iron for the first half of 1959 
amounted to 2,016,105 tons compared with 1,593,498 
tons in the first half of 1958. 


July 20 

A The Japan Iron and Steel Federation reports that 
production for April, 1959, totaled 730,000 metric 
tons of pig iron, 45,000 tons of ferroalloys, and 
1,228,000 tons of ingot steel, compared with March 
production of 699,000 tons pig iron, 29,000 tons ferro 
alloys, and 1,218,000 tons ingot steel. For May, 1959, 
production totaled 795,000 tons pig iron, and 1,390,- 
000 tons ingot steel. 

A The AISI reports that the operating rate of the 
steel industry for the week of July 20 is scheduled at 
374,000 tons (13.2 per cent of capacity). This compares 
with 1,097,000 tons one week ago (38.7 per cent 
capacity) and 1,546,000 tons one year ago. Index of 
production for the week is 23.3. 


July 21 

A The Commerce Dept. reported that personal in- 
come rose to a seasonally adjusted annual rate of 
$382,900,000,000 in June, 1959, $1,600,000,000 above 
the May, 1959, level, and $31,000,000,000 over the 
June, 1958, rate. 

A The ARCI reported that deliveries of new freight 
cars in June, 1959, totaled 3950 cars compared with 
3358 in May, 1959, and 2407 in June, 1958. New 
orders for June, 1959, amounted to 8054 compared 
with 5253 in May, 1959, and 317 in June, 1958. 
Backlog of cars on order as of July 1, 1959, was 40,973 
compared with 36,869 on June 1, 1959, and 27,757 
on July 1, 1958. 

A The Industrial Heating Equipment Assn. reported 
that new orders for industrial furnaces in June, 1959, 
were $7,029,269, compared with $3,672,000 in June, 
1958; domestic orders for induction heating equip- 
ment for June, 1959, totaled $2,137,000. For the six 
months ended June 30, 1959, net new orders for 
industrial furnaces totaled $37,952,000, compared 
with $17,802,000 for the same period of 1958; for 
induction heating equipment, orders for the first 
six months of 1959 amounted to $7,415,000 com- 
pared with $2,915,000 for the same period in 1958. 


July 22 

A Labor Secretary Mitchell set himself up as a fact- 
finder in the steel strike, naming F. H. Mueller, newly- 
designed Secretary of Commerce and R. J. Saulnier, 
President Eisenhower's chief economic adviser, to 
assist him. 


July 23 

A The Aluminum Assn. reported that primary 
aluminum production in the United States during 
June, 1959, was 167,323 short tons compared with 
163,857 short tons in May, 1959, and 115,325 short 
tons in June, 1958. 

A Government figures showed that living costs 
increased |. point to 124.5 per cent of the 1947-49 
average in June, 1959. 


154 





July 24 


A An official estimate issued by the President's 
Council of Economic Advisers showed the nation’s 
output of goods and services rose to an annual rate of 
$483,500,000,000 in the second quarter of 1959, up 
$13,300,000,000 over the first quarter level. 

A Allis-Chalmers Manufacturing Co. reported for 
the second quarter of 1959 sales of $137,101,357, net 
profit of $8,832,497 or 99¢ per share compared with 
the same period of 1958, sales $149,838,388, profit 
$8,216,013, or 75¢ a share; for the first half of 1959, 
sales were $221,226,490, net profit was $5,103,323 or 
57¢ a share, compared with the same period of 
1958, sales $269,506,611, net income of $8,399,788 
or $1.02 per share. 

July 27 


A Auto sales by dealers in the second third of July, 
1959, totaled 17,115 cars daily, 12.7 per cent above 
the early July rate and 30.6 per cent ahead of the 
like period of 1958. 

A Government conciliators under Federal Mediator 
Joseph F. Finnegan will bring together the steel 
union and industry bargainers in their first joint 
meeting since the strike began. 

A According to F. W. Dodge Corp. report, construc- 
tion contracts in the U. S. excluding Alaska, in June, 
1959, totaled $3,659,017,000, down 4 per cent from 
June, 1958. 

A The AISI reports that the operating rate of the steel 
industry for the week of July 27 is scheduled at 
362,000 tons (12.8 per cent of capacity). This compares 
with 365,000 tons one week ago (12.9 per cent 
capacity), and 1,561,000 tons one year ago. Index of 
production for the week is 22.5. 

A The AISC reported that bookings of fabricated 
steel in June, 1959 totaled 290,911 tons compared with 
241,612 tons in May, 1959, and 286,798 tons in June, 
1958; shipments in June, 1959, totaled 365,434 tons 
compared with 294,127 tons, in May, 1959, and 
329,240 tons in June, 1958. Backlog of future work as 
of June 30, totaled 1,717,098 tons. 


July 29 


A Aluminum producers and USW agreed to extend 
labor contracts slated to expire at midnight July 31, 
operations will continue under existing pact until 30 
days after steel strike settlement. 

A U. S. Steel Corp. promised to hold steel prices at 
present levels if a ‘‘voluntary settlement of the steel 
strike, no matter what it is’’ is reached. 

A United Engineering and Foundry Co. reported for 
the first six months of 1959 a net profit of $3,270,307 
equal to $1.29 a share compared with $2,726,739 
equal to $1.10 per share for the same period of 1958. 


July 30 


A Westinghouse Electric Corp. reports for the second 
quarter of 1959 sales amounting to $474,132,000, net 
income of $19,741,000 or $1.12 a share compared 
with sales of $474,632,000, net income of $17,070,000 
or 97¢ a common share. For the first half of 1959, 
sales reported amounted to $914,204,000, net income 
$34,150,000 or $1.92 a share, compared with sales 
totaled $923,961,000, net income $29,973,000 or 
$1.70 a common share in the first half of 1958. 

A Arthur B. Homer, Bethlehem Steel Co. president, 
reported the possibility of steel price reductions if 
USW accede to changes in contract provisions 
governing working practices that would reduce 
operating costs. 

A Machine tool orders in June, 1959, amounted to 
$67,300,000, 38 per cent above May, 1959, and 
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A The AISI reported that the iron and steel industry's 
payroll for 96.1 per cent of the industry for hourly and 
salaried employees for the first six months of 1959 
totaled $2,250,693,754 compared with $1,566,973,202 
in the first half of 1958; the six month average 
employment in 1959 was 607,157 against 516,547 
average in 1958’s same period; average hourly 
payroll cost in the first six months of 1959 equaled 
$3.339 compared with $3.087 last year; average hours 
worked a week in 1959 averaged 40.4, against 34.3 


nearly double June, 1958; first six months of 1959 
bookings totaled $305,000,000 compared with $179,- 
000,000 in the first six months of 1958. 

A American Iron Ore Assn. reports that the con- 
sumption of iron ore in the U. S. in June, 1959, 
totaled 11,131,356 gross tons; receipts of ore at iron 
and steel plants in the U. S. for June, 1959, totaled 
17,762,875 gross tons; stock on hand on June 30, was 
47,889,630 gross tons. Of 261 U. S. blast furnaces, 
some 217 were in operation on June 30, 1959, com- 


pared with 149 in operation on June 30, 1958. 


in 1958. 


Steel Companies Quarterly Financial Reports 








1959 1958 
1959 1959 Earnings 1958 1958 Earnings 
Period Net Sales Net Profits * per share Net Sales Net Profits * per share 
Acme Steel Co. a $ 2,506,594 $0.91 29,364,156 $ 1,137,369 $0.41 
Ist half $ 89,780,715 4,355,899 1.58 57,900,118 1,577,196 0.57 
Alan Wood Steel Co. 2nd quar. 20,879,000 1,141,000 1.55 12,604,000 306,000 0.35 
1st half 39,329,000 2,096,000 2.84 25,210,000 339,000 0.31 
Allegheny Ludium Steel Corp. 2nd quar. 92,721,935 7,819,467 2.02 48,780,365 646 , 067 0.17 
1st half 162,998,022 12,369,009 3.20 99,235,290 1,371,967 0.36 
Armco Steels, Ltd. 2nd quar. 338,249,251 29,441,030 1.99 219,474,943 11,626,179 0.79 
1st half 601 , 066 , 434 50,593,068 3.42 415,489,743 20,956,744 1.42 
Atlas Steels Limited eee 800,000 al Sore 617,000 0.57 
0 A re 1,760,144 J a er eee 908 , 820 0.84 
Bethlehem Steel Co. 2nd quar. 832,216,538 73,591,528 1.59 506 ,049 , 384 29,003,419 0.61 
Ist half 1,448,146,118 123,158,829 2.64 1,003,608,711 53,822,909 1.13 
A. M. Byers Co. 3rd quar. 8,307,624 499 ,300 1.64 6,887,187 280,050 0.79 
9 mos. 19, 763,399 994,700 2.98 17,046,218 366,300 0.56 
Colorado Fuel and tron Corp. re 7,983,920 a re 1,063,388 0.27 
ee rere 12,588, 760 > err (326, 708 ) cua 
Continental Steel Corp. 2nd quar. 17,386,077 1,707,426 3.a 14,172. 777 1,088,915 2.4% 
Ist half 30,318,806 2,788,457 5.40 23,428,625 1,669, 754 3.23 
Copperweld Steel Co. 2nd quar. 41,078,041 1,996,543 1.76 19,616,658 (94,633 ) (0.12) 
1st half 74,554,175 3,497,798 3.08 40 ,433 , 967 (207,138 ) (0.26) 
Crucible Steel Co. of America 2nd quar. 88,083 , 827 5,109,855 1.31 41,255,709 226 , 932 0.06 
1st half 154,566,957 8,621,061 2.22 85,865,769 399 ,327 0.11 
Detroit Steel Corp. 2nd quar. 32,962,021 3,023,921 1.00 13,649,027 1,839 (0.02) 
1st half 56,751,464 5,592,234 1.83 26,843,605 (301 , 839 ) (0.14) 
Eastern Stainless Steel Corp. 2nd quar. 20,288,421 950, 137 0.66 11,904,494 684 , 226 0.48 
Ist half 36,479,196 1,629,356 1.13 21,579,695 933 ,227 0.65 
Granite City Steel Corp. 2nd quar. 47,634,634 4,838 , 563 2.26 28 , 543,003 1,839,401 0.86 
1st half 85,173,398 8,304,326 3.88 57,445,712 3,894,583 1.81 
Inland Steel Co. 2nd quar. 257 , 289 , 594 24,313,291 1.40 159 , 904 , 283 12,118,584 0.71 
1st half 469,205,401 42,172,381 2.43 310,181,569 20,079,731 1.47 
Interlake Iron Corp. 1st half 70,317,680 5,588,190 2.49 37,542,527 1,245,190 0.56 
Jessop Steel Co. an eer 976,323 S Sa 274,206 0.48 
Jones & Laughlin Steel Corp. 2nd quar. 316,384,000 26,468,000 3.34 156,215,000 4,034,000 0.47 
1st half 552,768,000 42,206,000 5.31 300,799,000 5,691,000 0.64 
Kaiser Steel Corp. 2nd quar. 86, 234,844 6,895,020 1.85 47,019,809 2,550,711 0.58 
1st half 147, 264,817 10,197, 707 2.61 93,313,054 4,600, 137 1.02 
Keystone Steel & Wire Co. ie ees! initials Oe ee ee Sst ne 
Lone Star Steel Co. i i ree 6,338,902 1.78 23,359,657 482,829 0.14 
Lukens Steel Co. 12 wks 27,734,742 2,063,181 2.16 26,717,371 1,587,179 1.66 
24 wks 48,184,123 3,071,585 3.22 51,349,178 3,057,409 3.20 
ending 
June 14 
McLouth Steel Corp. 2Qndquar. | —s._ ... ze es 5,745,105 | SS reer 1,892,800 0.84 
>. aor 10,657,133 | i rere 2,316,837 0.86 
National Steel Corp. 2nd quar. 241,070,420 22,957,018 3.06 117,799,412 6,527,762 0.88 
Ist half 438,730,125 39,461,108 5.26 231,288,194 10,329,188 1.39 
Phoenix Steel Corp. ** 2nd quar. 16,918,002 375,379 SS a eS ee ne 
Ist half 25,910,128 480 , 597 0.47 15,150,355 (1,060,431) (1.02) 
Pittsburgh Coke & Chemical Co. 2nd quar. 22,266,000 1,055,000 0.82 11,276,000 233,000 0.11 
1st half 37,861,000 1,721,000 1.30 21,541,000 443 ,000 0.20 
Pittsburgh Steel Co. 2nd quar. 62,436,201 2,670,903 1.48 30,914,651 (563,778) (0.56) 
1st half 113,734,377 4,041,518 2.14 63,027,163 (1,532,659) (1.38) 
Republic Steel Corp. 2nd quar. 464,528,425 40 245,132 2.57 228,433,654 15,321,096 0.98 
1st half 787,185,609 67,089,717 4.28 422,277,491 23,904,602 1.53 
Sharon Steel Corp. 2nd quar. 48,866,113 2,480,052 2.24 20,820,505 (735,721 ) ae 
1st half 83,574,710 3,070,905 2.78 44,722,314 (1,018,934) Ane 
United States Steel Corp. 2nd quar. 1,448, 743,088 148, 363,193 2.64 863 , 067, 790 73,224,051 1.25 
1st half 2,526,331,380 254,948,496 4.50 1,663,141,814 135,650,730 2.29 
Universal Cyclops Steel Corp. 2nd quar. 37,557,816 3,228,688 1.92 18,628,017 723,025 0.43 
1st half 67,234,053 5,309,180 3.16 35,876,064 822,972 0.50 
Washington Steel Corp. Sok: = | —xesmen 1,980,470 i ee 382,568 0.59 
Wheeling Steel Corp. 2nd quar. 89,757,000 6,540,000 3.16 57,152,000 2,464,000 1.05 
Ist half 156,319,000 11,011,000 5.24 103,677, 000 2,969,000 1.08 
Woodward Iron Co. i nn eee 2,359,852 = 2 eee er 1,739,902 0.82 
Youngstown Sheet and Tube Co. 2nd quar. 244 , 274,952 17,162,941 4.94 124,183,526 4,236,641 1.23 
Ist half 428 , 763 , 360 28,704,805 8.27 239,522,497 7,812,741 2.27 
* Items in Parentheses are losses. 
** Formerly Barium Steel Corp. 
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From mine through mill, LINK-BELT equipment 


updates handlin 


Moves higher tonnages at lowest cost 
in every phase of steel production 


Raw materials must move swiftly and in huge volume to satisfy the 
enormous needs of the steel-making process. Link-Belt engineered 
systems take the slack out of steel production by linking the many 
phases of materials handling into a coordinated, economical opera- 
tion. 

All the way through the mill Link-Belt equipment handles the 
rough, tough jobs. Conveyor systems move and transfer heavy 
coils—safely. Chain conveyors transfer white hot billets. Hot slabs, 
sheets, plate and other items move efficiently from one process to 
another. Link-Belt engineers will work with your engineers, con- 
sultants and builders of mill and process equipment to update your 
handling procedures. Call your nearby Link-Belt office for informa- 
tion and send for Book 2764. Motion picture available too. Ask to 
see 16 mm. sound, color film, HANDLING MATERIALS IN THE 
STEEL INDUSTRY. It shows equipment for handling raw materials 
and steel coils through various processing operations to final ship- 





ment. 


WORLD'S LARGEST traveling belt conveyor stacker built by Link-Belt for stock- 
piling taconite pellets. The huge, self-propelled stacker measures 416-ft. from 
tip of belt boom to end of counterweight boom. The 275-ft. belt boom stock- 
piles to a height of 90-ft. Principally for winter operations, the stacker is 
designed to operate at temperatures of 45 degrees below zero, and winds of 
68 mph. 
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FROM THE MINE—Belt conveyors and traveling belt conveyor TACONITE PELLETS are loaded into Great Lakes steamer by ten 
stackers stockpile 1000 tons of graded ore per hour. High grade Link-Belt shuttle belt conveyors. Two-speed shuttles permit load- 
ores are blended with low grade ores to blast furnace require- ing at 1500 or 750 g.t.p.h. Conveyors are pushbutton operated 
ments. Ore is then shipped to the mills. by one man in the control tower. 








. Uy Be 
i, we an .\ ee Re _— 


COILS FROM CONTINUOUS PICKLE LINE, ahead of cold rolling WHITE HOT SLABS are transferred from slabbing mill delivery 





ke ae eS 


mill, move on a V-top, 36-in. wide, heavy-duty pallet conveyor. table to outside storage yard. This heavy-duty, 12-in. pitch, multi- 
Each coil weighs 15 tons is carried on its side without scuffing ple strand chain conveyor assures continuous movement of slabs 
or damage to match production. .. cooling them in route. 
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FROM SHIPS 7 To STORAGE or screen house—6000 tph belt con- HOT STRIP at this 98- inch hot mill is transferred laterally from 
veyor keeps raw materials flowing the year around in all kinds run-out table by 51 strands of Link-Belt chain with special pusher 
of weather. Materials discharge from apron feeder to 60-in. wide, dogs. Seventeen strands are used to advance the strip across 
1260-ft. conveyor on first leg of mile-long trip. each of three sections of transfer table. 


MATERIALS HANDLING, PROCESSING 
& POWER TRANSMISSION EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link- se Plants and Sales Offices in 
All Principal Cities. Export Office, New York 7; Australia, Marrick- 
ville (Sydney); Brazil, Sao Paulo; Cana Scarboro (Toronto 13); 
: South Africa, Springs. Representatives Throughout the World. 
MILL SCALE is carried off by three Link-Belt Straightline col- 15,252 
lectors, after it is sluiced from hot strip mill to concentrator. 
Two Link-Belt conveyors, horizontal collecting belt and inclined 


pivoted loader carry scale to rail cars. 
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OHIO IRON AND STEEL ROLLS 


Carbon Steel Rolls Flintuff Rolls Denso Iron Rolls 

Ohioloy Rolls Double-Pour Rolls Nickel Grain Rolls 

Ohioloy ‘‘K"’ Rolls Chilled Iron Rolls Special Iron Rolls 
Nioloy Rolls Forged Steel Rolls 


The Ohio Steel Foundry Co. 


LIMA, OHIO 
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ADDITIONAL EXPANSION PROGRAM ANNOUNCED 


LSA 





BY GRANITE CITY TO INCREASE STEELMAKING 


A The Granite City Steel Co. has 
begun another expansion program to 
raise its annual steelmaking capacity 
an additional 10 per cent to a total 
of 1,740,000 tons, Nicholas P. Vee- 
der, chairman of the board and 
president has announced. 

Major construction will be com- 
pleted by the end of 1961, Mr. Vee- 
der said. It will include the replace- 
ment of one of the Company’s two 
blast furnaces with a new furnace 
able to produce twice as much pig 
iron; structural and design changes 
and more use of oxygen in seven 
steelmaking open hearth furnaces; 
further improvements in the cold 
rolling department; and the instal- 
lation of a second continuous gal- 
vanizing line and a second electroly- 
tic tinplate line. Construction of the 
new tinplate line has already 
started. 

Granite City’s rated capacity is 
now 1,440,000 tons a year. The 
effects on open hearth production 
of facilities built during the present 
expansion program, which began in 
1956, will bring the capacity to 
1.584.000 tons by the end of this 
year. 

The construction that will boost 
open hearth furnace capacity will 
consist of improvements to enable 
the open hearth furnaces to produce 
a given amount of steel in a shorter 
time. 

One will be a larger supply of 
molten pig iron. The new blast fur- 
nace will have a 28-ft hearth diam- 
eter and be able to produce 1800 
tons of pig iron a day, double the 
capacity of the old furnace it will 
replace. Construction by Koppers 
Co., Ine., will begin this fall. Com- 
bined with a newer blast furnace, 
built three years ago, this will raise 
Granite City’s total daily pig iron 
capacity to 3000 tons, or 1,100,000 
tons a year. 

Open hearth capacity will also 
increase due to structural and de- 
sign changes in the furnaces them- 
selves. The conventional silica brick 
roofs of the open hearths are being 
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replaced with advanced forms of 
basie brick to withstand the higher 
operating temperatures that result 
from the use of oxygen. Three fur- 
naces have already been equipped 
with water-cooled roof lances 
through which oxygen is jetted onto 
the molten steel bath to speed up 
the oxidation and removal of im- 
purities. Lances will be installed in 
the roofs of other furnaces. 

Already completed is most of the 
foundation work and the structural 
framework for the building that will 
house a 277-ft-long electrolytic tin- 
plate line, scheduled to go into 
production early next year. It will 
be able to produce 12,000 tons of 
tinplate a month. 

The second continuous galva- 





nizing line will not be completed 
until late in 1961. At present, 
Granite City operates four hot-dip 
pot lines and one continuous line. 
The new facilities will enable the 
company to broaden its line of 
galvanized products. Production on 
the present continuous galvanizing 
line was increased early this year 
by improvements to some sections 
of the 348-ft-long unit. 


TINPLATE FACILITIES 
EXPANDED AT WEIRTON 


A Two electrolytic tin-plating lines 
and two continuous annealing lines 
were recently installed and are now 
in operation, at the Steubenville, 
Ohio, plant of Weirton Steel Co. 

The equipment was purchased 
from Crown Cork and Seal Co., Ine. 
of Baltimore, Md., and was rebuilt 


SMOKE HOODS AID SCARFING AT TIMKEN 


Hot scarfing stations processing high and medium carbon steels at Timken 
Roller Bearing Co.’s Steel and Tube Division are being equipped with ‘‘smoke 
hoods’’ that effectively collect smoke at the source. The device, developed by 
steel mill personnel was installed to improve working conditions. The rounded 
metal shield covers the blooms being hot scarfed without obstructing the scarfer 
in his work. An exhaust fan with a capacity of 40,000 cfm withdraws air from 
one end of the hood. The air channels through the hood taking all smoke and 
dirt away from the work directly into the smoke collection system serving the 
entire area. Since none is dissipated into the air, there is much less smoke in 
the Bloom Conditioning Department. A cable and drum powered by an electric 
motor raises and lowers the hood in seconds. The scarfer controls it from his 
work station. With the hood in the ‘‘up’’ position lift trucks can stock the feed 
racks for the scarfer. No production was sacrificed by the installation of the hood 
nor was any change in scarfing procedure necessary. 
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HOT TOP MOLDIT 
CASTABLE REFRACTORY 


for poured monolithic hot top linings 


~ A . 
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@ Exceptional insulating value 

permits reduction of hot top volume. In one 
plant, brick-lined hot tops had a volume of 
14%. When relined with HOT TOP MOLDIT 
castable, volume was reduced to 12%. Yield of 
semi-finished, non-hot scarfed steel rose from 
79.3% to 81.5%. 


@ Far outilasts brick linings 

In one case, brick-lined hot tops had an aver- 
age service life of 47.3 pours with a 15% hot 
top volume. HOT TOP MOLDIT linings had aver- 
age service life of 79.6 pours with a 13% hot 
top volume. 


@ Easily adaptable to die design change 
No trouble and delays as with firebrick linings. 
Mix HOT TOP MOLDIT with water and cast hot 
top lining right on the job. 


@ Non-Wetting Properties 
Little, if any, parting compound required. Little 
chance of inclusions caused by parting com- 


pound falling into ingot mold. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 


INSULATING BLOCK. BLANKETS AND CEMENTS 





136 Wall St., New York 5, N. Y. 





and modernized by Weirton Steel 
construction and maintenance per- 
sonnel. 

The new lines can handle coils 
32 in. wide and 64 in. in diameter, 
weighing up to 20,000 lb, at a speed 
of 600 fpm. This increased capacity 
of the lines was made possible by 
repowering some units, adding new 
reels to handle larger coils, and add- 
ing larger looping towers to provide 
greater speed. New heating furnaces 
were also added to the continuous 
annealing lines. Two reflowing units 
have been added to the plating lines, 
which lines are now completely 
modern as far as pre-reflow and 
post-reflow treatment is concerned. 

The plating lines are the alkaline 
vertical type. Jn the vertical plater, 
the steel strip is completely im- 
mersed in a caustic plating solution. 

When installation of the new lines 
began, the Steubenville plant was a 
hot dip tinplate and black plate 
producer with a monthly capacity 
of 24,000 tons of tinplate and 
5000 tons of black plate which was 
used for all types of containers. 

Sixteen tin pots were removed to 
make room for the two electrolytic 
tinning lines, which have a capacity 
of 18,000 tons per month. Ten tin 
pots continue in operation. There is 
a monthly capacity of 9000 tons of 
hot dip tin plate and 3000 tons of 
black plate. 

Annealing was formerly done at 
the plant by the portable box batch 
process; but with advanced tech- 
niques in the industry this is being 
replaced by continuous coil type 
annealing. The annealing lines have 
a monthly capacity of 21,000 tons. 
The plant also has box type anneal- 
ing capacity of 10,000 tons per 
month. 


McDONALD WORKS TO ADD 
NEW COIL WELDING LINE 


A The Youngstown District Works 
of United States Steel Corp. has 
placed contracts for construction of 
a new coil welding line at the No. 18 
hot strip mill in the MeDonald, 
Ohio, plant. With the new mill in 
operation, coils weighing 30,000 Ib 
will be produced. 

E. W. Bliss Co. will be the 
principal contractor and MekKavy 
Machine Co. will supply several 
major pieces of equipment. 

Equipment to be installed for the 
new coil welding line will consist of 
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an electric flash welder, a processing 
uncoiler, x-ray thickness gage, new 
shear, a flash and weld trimmer, 
a recoiler and several automatic 
handling machines. The new line 
will also be equipped with an oiling 
device in order to furnish customers 
with an oiled strip product as 
required. 

The equipment will be housed in 
a new building to be constructed by 
the corporation’s American Bridge 
Division. 

Construction will begin early in 
1960 and will be completed in the 
same year. 


INLAND TEMPER MILL 
HAS RAPID RESPONSE 


A A rapid speed two-stand, 54-in. 
temper mill which is being installed 
by Inland Steel Co. at Indiana 
Harbor Works, features all static 
excitation and amplification, inelud- 
ing 60 and 400-cyele amplifiers. 
This will make possible very rapid 
speed the 7O00-ft a 
minute steel strip processing opera- 


response in 


tion. 

Key electrical equipment for this 
mill is being furnished by Allis- 
Chalmers Manufacturing Co. It 
consists of drive motors, 
motor-generator set, variable 
voltage control, switchgear, and a 
1000-kw mercury are rectifier. Di- 
current include two 
1500-hp units for stand drive, two 
1000-hp machines for tension rolls, 
: 1000-hp unit for the delivery reel 
and two 500-hp units for the entry 
reel. Motor-generator equipment in- 
cludes two 1250-kw and four 1000- 
a 5500-hp 


main 


rect motors 


kw d-e generators and 
synchronous drive motor. 


CONTRACTS AWARDED 
BY NATIONAL STEEL 


A Contracts have been let for 
electrical equipment of the 80-in. 
continuous hot strip mill and for an 
additional oxygen plant in the 
current $300,000,000 expansion pro- 
gram of National Steel Corp. 

The 80-in. mill will be installed 
at Great Lakes Steel Corp. The new 
mill will have a rated capacity of 
3,600,000 tons of steel coils per year. 
The contract for the mill’s finishing 
stand electrical equipment has been 
awarded to General Electrie Co. 
The contract for electrical equip- 
ment on the remainder of the mill 
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Here are two good examples of our work 
in high-nickel castings! 
































EASTERN OFFICE: 
ATLANTA OFFICE: 
CHICAGO OFFICE: 
DETROIT OFFICE: 


OFFICE AND PLANT: Scottdale, Pa. 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We’ve 
gone as high as 68% nickel on 
some castings where extremely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 


load. 


Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi- 
ence ... and it is experience that 
we can offer you for the castings 
you need. We’ve been producing 
static castings since 1922 and cen- 
trifugal castings since 1933, being 
among the pioneer founders in 
each class. 


if you would care to have our 
metallurgist study your casting 
problem, we shall be glad to have 
you call upon us for the service. 





12 East 41st Street, New York 17, N. Y. 
76—4th Street, N.W. 

332 South Michigan Avenue 

23906 Woodward Avenue, Pleasant Ridge, Mich. 
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Ingot Mold Cars... 


built to last by a company that uses them! 





5 unique structural features make them better 


Ingot Mold Cars take more punishment than perhaps 
any other cars in a modern steel plant. In the 36 years 
we have been making these cars for our own use, United 


States Steel has developed a number of features in struc- 








tural design that assure longer life, less maintenance, 
and dependable service. 

Shown here is a typical 8-wheel, 200-ton capacity Ingot 
Mold Car. The advantages illustrated at the right— 
plus the rugged durability of all-welded rolled-steel con- 
struction—make any size USS Ingot Mold Car a profit- 
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able investment. 
° ° NORMAL 
Our representative will be pleased to call at your con- 200 TON 


venience to discuss your requirements for this or any 





other type of industrial car. For more information, write 
to United States Steel, 525 William Penn Place, Pitts- 





burgh 30, Pennsylvania. USS is a registered trademark 














Alabama 


& 


United States Steel 





Anti-fr tboard bea s: High- 
capacity anti-friction bearings are located 
outside each of the car’s eight wheels to 
minimize sidesway and to provide long, 
smooth-running performance. 


Seventy-tw spr Nine coil springs 
between each two wheels on both sides of 
the car—plus nine overload coils inside 
these—provide a total of 72 separate 
springs for a shock-absorbed Jevel ride, so 
important in hauling molten metal. 


High 1g safety factor: Designed 
for a 200-ton normal capacity load—in- 
cluding ingots, molds and stools—each 
car has a substantial built-in safety factor 
to withstand maximum ingot-stripping 
thrusts. 


Oversize lat ““Beefed-up”’ cen- 
ter plates between the trucks and car 
body are 18 inches in diameter—compared 
with the conventional 12 inches—to reduce 
the load per square inch on their surfaces. 








Hot-metal shields: Curved end plates, long 
side skirts, and special drip shields protect 
the couplers, bearings and springs from 
runover molten metal and troublesome 
solidified drippings. 
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and all auxiliary facilities has been 
received by Westinghouse Electric 
Corp. 

Air Products Co. has _ been 
awarded the contract to construct a 
high purity oxygen plant at Weirton 
Steel Co. The plant will have a 
capacity of 650 tons per day and will 
be the largest oxygen installation for 
a single steel plant in the United 
States. Its output will be used 
primarily to increase steel produc- 
tion in open hearth furnaces. 

National Steel’s expansion pro- 
gram will be completed over the 
next three years. In addition to the 
80-in. strip mill and the oxygen 
plant, the program will include the 
construction of the Midwest Steel 
Corp. finishing plant in northern 
Ind.; the addition of 500,000 annual 
tons of ingot capacity at Great 
Lakes Steel Corp., and improve- 
ments and additions to tin plate and 
cold rolled sheet facilities at Weir- 
ton. 





MIDDLETOWN TO INSTALL 
NEW ZINC COATING UNIT 


A A continuous coating unit for the 
production ot zine-coated steel 
sheets will be installed at the 
Middletown Works of Armeo Steel 
Corp. 

Clyde G. Davies, vice president 
operations, Armco Division, said 
that associated with this new facil- 
ity will be a conversion of one of the 
existing zine coating units at 
Middletown for the production of 
aluminum-coated sheets and coils. 
The design of the new line also will 
provide for the addition of alumi- 
nizing equipment at some later date. 

The new 565-ft long production 
line will practically double the 
Middletown’s capacity to produce 
coated grades of sheet and _ strip. 
It will also be a substantial addition 
to Armco’s total coating capacity. 

A contract has been awarded to 
The Wean Engineering Co., Ine., 
for construction of the new unit and 
work will begin as soon as possible. 
The unit is scheduled to be in 
operation by the end of 1960. 

Armco’s coated steels are hot-dip 
coated with molten zine or 
aluminum by a continuous, high- 
speed process which was developed 
and patented by the company. 
The new unit will incorporate the 
latest improvements in the Armco 
process. It will be able to coat 
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WHIRLEX COLLECTORS and FANS... 



























... Provide 


Efficient 






































Boiler 
Operation 
at Boston 
Navy 
Yard 


The WHIRLEX collector and fan shown here are part 
of an integral system installed at the Boston Navy 
Yard. The unit is designed to carry hot gases and is 
complete with a re-injection system. The Whirlex cus- 
tom built fan is designed to absorb thermal expansion 
in any direction and features water cooled bearings 
and built-in inlet damper controls. 

Complete information on this and other WHIRLEX 
installations is available to you at your request. 


Fly Ash Arrestor corPorATIONn 


208 North Ist Street ® Birmingham, Alabama 





Dust Collectors Induced Droft Fans Forced Draft Fans 
Exhaust Fans Self Supporting Stacks Duct Work 











72-in. wide steel strip at a speed of 
100 fpm. Capacity of the new line 
will be approximately 30 tons of 
coated steel an hour 


CF&l ANNOUNCES PUEBLO 
MODERNIZING PROGRAM 


A The Colorado Fuel and [ron 
(‘orp plans a $16,600,000 expansion, 
diversification and modernization 
program at Pueblo, Colo 

An oxygen steel converter with a 
capacity of 50,000 ingot tons per 
month will be installed 

In addition, a heavy-duty cooling 


bed will be installed at the 25-in. 
mill to increase plant capacity and 
efficiency in the production § of 
structural steel and in rolling billets, 
tube rounds, and similar sections. 
The cooling bed is expected to 
increase the structural section ca- 
pacity by about 132,000 tons a year. 

Also, improvements are scheduled 
in the mechanical and functional 
operation of the 14-in. mill. The 
improvements are expected to in- 
crease the mill’s capacity by 12,000 
tons of pre duct per year. 

The wire mi!l capacity for high 
carbon wire and wire products will 


CUSTOM DESIGNED 


for 


payload 


efficiency 





20-Ton Storage Battery with Cradle for Pipe 





40-Ton Safety-Type Walk-Along with Stake Bed 


Atlas transfer equipment is designed for 
your specific load and production needs. 
Optional power includes Storage Battery 
(Walk-Along or Rider-Type) * Gas-Elec- 
tric * Diesel-Electric * Cable Reel AC « 
| Cable Reel DC * Cable Reel AC With 
Fluid Coupling * also remotely controlled 


cars without trailing cable. 


Write today for Bulletin 1283 

















ATLAS 


SAFETY-TYPE 
TRANSFERS 


@ SAFE — because one lever 
controls forward-reverse-stop. 


@ SAFE — because car stops 
when operator releases lever. 


ATLAS 


a a ee 


T1OO IVANHOE ROAD 
CLEVELAND 10, OHIO 
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also be increased about 11,000 tons 


per year. 

CF&I will also add at Pueblo 
new facilities for the manufacture 
of welded wire iabric. Other im- 
provements are scheduled for the 
Pueblo rod mill. 

Additional power facilities are 
also to be installed, including a 
69,000 volt loop transmission and 
distribution system. 


BIRDSBORO AWARDED 
MEXICAN MILL CONTRACT 


A A contract for a complete new 
steel rolling mill has been awarded 
Birdsboro Steel Foundry & Machine 
Co., by Altos Hornos de Mexico, 
Ss. A., of Monclova, Mexico. 

The equipment, first of its type 
in Mexico, is a single stand 22 in. 
two-high reversing mill for rolling 
8 in. x 8 in. and 6 in. x 6 in. mild 
steel blooms into 4 in., 3 in., 24% in., 
and 2 in. billets. Delivery is sched- 
uled for the end of 1959. 

This will be the first complete 
mill installation ever made by 
Birdsboro in Mexico. The new mill 
is equipped to roll billets for sub- 
sequent conversion into rods, mer- 
chant 
light structural shapes. 


bars, reinforeing bars and 


LINDE TO BUILD GREAT 
LAKES OXYGEN PLANT 


A Linde Co., division of Union 
Carbide Corp., will build a 500-ton- 
a-day oxygen plant at Great Lakes 
Steel Corp. 

Four smaller oxygen plants, with 
a combined capacity of 100 tons a 
day, have been in use at Great Lakes 
Steel for several years. However, 
plans to add oxygen to the open- 
hearth furnaces by roof lances have 
created an expanded need for oxy- 
gen. Approximately 80 per cent of 
the oxygen produced will be used in 
the open-hearth to improve and 
speed the steel melting 
10 per cent will be used for mecha- 
nized searfing. The remainder will 
supply other finishing processes and 
general maintenance requirements. 

The plant will be capable of 
producing 365 million cu ft of high 
purity oxygen a month. 

Linde’s nationwide distribution 
system for liquid oxygen will be 
employed by Great Lakes when the 
plant is shut down for maintenance 
and for their requirements in excess 
of the on-site plant’s capacity. 


process; 


Iron and Steel Engineer, August, 1959 











No. 1 and No. 2 Hot-Dip Galvanizing Lines, Martins Ferry Plant, Wheeling Steel Corporation 


Wean, Wheeling and Galvanizing... 


The advantages of corrosion-resist- 
ant, zinc-coated sheets might well 
have been lost to history had it not 


been for the development of contin- 


ment on the development, design, 
and construction of these lines at the 
Martins Ferry plant. The lines are 
currently producing a wide range of 
top quality galvanized sheets and 
coils at speeds up to 300 fpm. 

Wean has designed and built gal- 
vanizing lines for a wide variety of 
customer requirements. Why not 
take advantage of Wean’s creative 
engineering experience on your next 
coating line project. 


uous, hot-dip galvanizing lines. Such 
lines brought galvanized sheets 
within the rigid limitations of accept- 
able product and did so at much 
lower operating costs. 
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The Wean Engineering Company 
worked in close cooperation with the 
Wheeling Steel research depart- 


THE WEAN ENGINEERING COMPANY, INC. - WARREN - OHIO 
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Shock Loads 
Shafer design combines the low-rolling friction of a ball with 
the high load and shock capacity of a roller. The elasticity 
of Shafer rollers and raceways.permits compression under 
shock. The contact area increases to fit the load-bearing 


area to the load requirement. 


values in SHAFER ROLLER BEARINGS 


With Shafer Self-Aligning Roller Bearings your equipment 
lasts longer under tough conditions that usually spell early 
trouble. 

You eliminate many hours of costly down time and keep 
maintenance costs at a minimum...you get the very best in 
dependable service. 

The reason: Shafer Self-Aligning Roller Bearings main- 
tain their high load-carrying capacity and long life under 
any type of load. Here’s why: 


Wh 


ml 


Radial, thrust or 

combined loads 
Due to Shafer concave-roller, convex- 
race design, all loads remain safely 
centered on tough load-bearing sur- 
faces. Because of self-centering rol- 
lers, there’s no need for guide flanges 
at roller ends. 


Shaft deflection 
Under misalignment due to shaft de- 
flection (a total of 3°), Shafer design 
allows full freedom of action without 
extra wear. 


is 
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Under Normal Load Under Heavy Load and Shock 





Pillow Blocks Flange Units Flange Cartridge 
U 





Cartridge Units 


Duplex Units Take-Up Blocks 








® 


SELF-ALIGNING 
ROLLER BEARINGS 


For complete information on the plus advantages of 
Shafer Bearings, see your distributor or write for 
your free copy of Bulletin 59A. CHAIN Belt Com- 
pany, 4693 W. Greenfield Ave., Milwaukee 1, Wis. 
In Canada, write CHAIN Belt (Canada) Ltd., 1181 
Sheppard Ave., East, Toronto. 
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the TROD BOWE 
by HUNT ~ 








Pilot operated — spring returned 


Double pilot operated 


returned 


Lever operated An unbelievably small valve with a long, long life 


Priced economically ... that’s TRIM LINE, Hunt’s newest valve 


@) 
(@) 
So) Pilot operated — bucking cylinder 
®) 
G) 


1 
Reserved for valve actions : in a series of new valve designs. 
{o come The TRIM LINE is available in 3-way and 4-way actions. Furnished 
tapped for either Ye” or %” pipe connections. 
(6) Palm-button operated Designed for installations where space is limited, TRIM LINE is a quality 
valve you can depend on to work right... and to LAST. 
(7) Ball actuated Just replace the ‘‘O” rings and it works on and on and on. 


For complete details write to... 
HUNT VALVE COMPANY «+ SALEM, OHIO, U.S.A. 


HUNT Quick-As-Wink sir & HyoRAULIC CONTROL VALVES 





General Electric’s new program for Automation through Modernization will help you .. . 


INCREASE YIELD, 


MODERNIZE FOR PROFITS 

















Main drive motors have low-inertia design for 
fast, precise response to high-speed schedules. 
Motor-generator sets provide reliable d-c power to 
main drive motors. 

Auxiliary m-g sets provide precise d-c power to 
screw down motors. 

Main mill control utilizes most modern control 
techniques for maximum reliability while per- 
forming the complex functions of automation. 
Automatic gage control using quick-response DI- 
RECTO-MATIC static control and RAYMIKE 
600 X-ray thickness gage combines extreme ac- 
curacy with great reliability over long periods. 
G-E 309 data logger keeps accurate record of gage. 
Records all production information important to 
business functions of the mill. 


10. 


11. 




















Load center assures reliable secondary distribu- 
tion of d-c power, at the desired voltage level, to 
all points-of-use in mill. 


Metal-clad switchgear combines maximum relia- 
bility and safety with minimum of maintenance 
in distribution of power to all mill functions. 


Control console with closed-circuit TV gives one 
operator control of all high-speed rolling opera- 
tions and visual contact with all remote and in- 
accessible mill functions. 


MD-600 motors drive stand screwdowns, provide 
instant response and minimum of maintenance 
to most vital mill function. 


Individual stand control allows presetting of stand 
speed relationships and mill openings during 
threading operation. 
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You can completely automate your tandem cold mill now ... through a logical, step-by-step program 
of modernization. General Electric engineers, with more than 25 years experience in development 
and application of electrical systems for tandem cold mills, will blend available, advanced equipment 
and the latest technology into a coordinated system for you. This will assure you uniform thickness, 
low-cost efficient operation, maximum mill utilization plus increased yield. Begin planning for low-cost 
automation through modernization now. Call your nearest General Electric Apparatus Sales Office today. 


















Pictured is General Electric's version of a com- 
pletely automated tandem cold strip mill. Begin 
real cost savings now. Bring General Electric 
systems engineering into your early planning. 
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TO: SECTION 804-4 
GENERAL ELECTRIC COMPANY 
DATA SCHENECTADY 5, NEW YORK 


PROCESS SENSING LOGGING Please send me G.E.'s “‘Ring of the Future’ kit. 
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Automation Through Modernization 


GENERAL @@ ELECTRIC 





POWER 
CONVERTING REGULATING i PROGRAMMING 
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Copyright 1958, General Electric Company 








~ For Quality ana Tonnage... * 
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EQUIP YOUR SLABBING AND 
BLOOMING MILLS WITH... 


®@ Mesta Special Alloy Cast Steel Rolls 
@ Mesta Chrome-Moly Cast Steel Rolls 
® Mesta Hi-Alloy Cast Steel Rolls 


Designers and Builders of Complete Stee/ Plants 


MESTA MACHINE COMPAN 


PITTSBURGH, PENNSYLVANIA 
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Richard F. Armitage has been made senior assistant 
district manager of Republic Steel Corp.’s Warren, 
Ohio, District. Mr. Armitage, general superintendent 
of the Warren District since February, 1958, takes over 
the newly created position immediately. P. P. Echols, 
assistant district manager, continues in that capacity. 
A veteran of 26 years of service with Republic, Mr. 
Armitage joined the company as a lubrication engineer 
in Chicago in 1933. He subsequently served as combus- 
tion engineer and general millwright foreman at the 
Chicago plant and moved to Warren in 1946 as assist- 
ant mechanical superintendent. He became mechanical 
superintendent in 1948 and superintendent of con- 
struction in 1956. 


Robert A. Kraus has been appointed superintendent 
of construction at Republic Steel Corp.’s plant in 
Warren, Ohio. For the past two years, Mr. Kraus has 
been superintendent of the maintenance department 
at the company’s steel plant in Chicago. He also 
served there as assistant superintendent of the main- 
tenance department, general mechanical foreman, 
lubrication engineer, and industrial engineer since 
joining the company in 1939 as a student engineer. 


Terry J. Allen has been appointed assistant super- 
intendent of blast furnaces at the Buffalo, N. Y., plant 
of Republie Steel Corp. He had been general foreman 
of Nos. 5 and 6 blast furnaces at the Republic 
steel plant in Cleveland, Ohio. Mr. Allen has been with 
Republic since 1937. 


Wilson L. Weir and Andrew E. Engelbert have been 
appointed superintendent and assistant superintendent, 
respectively, of the Cold Finish Department at Jones 
& Laughlin Steel Corp.’s Stainless and Strip Division 
plant, Detroit, Mich. Mr. Weir replaces Otis R. 
Kendall, who is retiring after 48 years of service. 

Mr. Weir was appointed assistant superintendent of 
the Cold Finish Department in 1957. He began his 
steel career at the age of 18 at Crucible Steel Co. of 
America’s Midland, Pa., plant. Between 1934 and 
1953 he was field metallurgist and then general stock 
foreman in the melt shops at Crucible. In 1953 he 


R. F. ARMITAGE R. A. KRAUS 
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joined Rotary Electric Steel Co. as general afternoon 
superintendent and was promoted to assistant super- 
intendent of the Cold Finish Department four years 
later when Rotary became part of J&L’s Stainless and 
Strip Division. 

Mr. Engelbert has been with Rotary Electric and 
J&L since 1935, with the exception of a two year 
period. He was promoted to turn leader in 1950 and 
two years later became foreman in the Cold Finish 
Department. 


Graydon G. Varner has been named chief design 
engineer, Midwest Steel Corp. At the same time Robert 
R. Gobert was appointed design engineer and Richard 
Dick, project engineer. 

Mr. Varner was employed in the Mechanical and 
Engineering Departments of Weirton Steel Co. from 
1935 until 1942. Prior to joining Midwest Steel, he was 
associated for 10 years with Swindell-Dressler Corp. Mr. 
Gobert began working at Weirton Steel in 1950. He 
was employed in the Engineering Department prior to 
assuming his duties with Midwest Steel. Mr. Dick 
started in the steel industry with United States Steel 
Corp. in 1939 in the Inspection Department of the Du- 
quesne Works. Prior to joining Midwest Steel, he was 


‘ 


design engineer at the Homestead Works of U.S. Steel. 


Jack E. Coddington has been promoted to senior 
mechanical engineer, the Armco International Corp., 
and Albert L. Hacker has been appointed industrial 
director of Armco Industrial e Commercial 8.A., Armco 
International’s subsidiary in Brazil. 

Mr. Coddington began working at Armco as an engi- 
neering draftsman in 1951. He was advanced to mechan- 
ical engineer in 1953. In 1956, he moved to the technical 
division of A.I.C. as a civil engineer. Mr. Hacker joined 
Armco International as a civil engineer in 1957. 


C. E. Newcomb has been named manager of research 
facilities planning by the Crucible Steel Co. of America. 
Mr. Newcomb, formerly assistant manager of engineer- 
ing at the company’s Midland, Pa., research laboratory, 
began his employment career in 1937 with Oilwell 


W. L. WEIR 
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Supply Co. In 1942 he joined Remington Arms Co. 
where he held several engineering posts. He moved to 
Midland, Pa., in 1951 to accept a position with Rem- 
Cru Titanium, Ine. as supervisor of equipment develop- 
ment. In 1953 he was appointed manager of engineering 
and when Crucible acquired full ownership of Rem- 
Cru in 1957, Mr. Neweomb was named assistant man- 
ager of the Midland research laboratory. 


J. Hubert Thompson has been appointed superin- 
tendent of the bar mill at the Gadsden Ala., plant of 
Republic Steel Corp. He sueceeds Paul Moffett, who 
recently retired. Mr. Thompson joined Republie in 
1926 as clerk to the bar mill superintendent. He be- 
came assistant superintendent in 1944, the position held 
ut the time of his recent appointment. 


George W. Kross, Jr., was promoted to assistant 
manager of tubing operations at the Tubular Products 
Division, Beaver Falls, Pa., plant of The Babeock «& 
Wileox Co. At the same time, it was announced that 
G. E. Pletz would succeed Mr. Kross as superintendent 
of the division’s Keystone Street plant in Alliance, 
Ohio. Mr. Kross started with the company at its 
Beaver Falls plant in 1947 as a student engineer In 
1952 he became assistant to the plant superintendent 
at the Keystone Street plant and in 1953 he was made 
assistant superintendent. In 1955 he became plant 
superintendent 

Mr. Pletz joined the company in 1933. After holding 
numerous supervisory positions at the Beaver Falls 
plant, he was named to the works manager’s staff in 
1953. In 1958, he was made assistant plant superintend- 
ent at the division's Keystone Street plant in Alliance. 


Arthur L. Howard has been appointed assistant super- 
intendent of open hearth steel production at Kaiser 
Steel Corp.'s Fontana, Calif., plant. Mr. Howard 
comes to Kaiser from Granite City Steel Co., where he 
was superintendent of the Open Hearth Department 
for the past three years. He started with Granite City 
in 1984 as a furnace helper in the Open Hearth Depart- 
ment. He progressed to first helper in 1940 and two 
vears later was appointed assistant melter foreman. 
He became senior melter foreman in 1944, assistant 
superintendent in 1950 and was appointed superintend- 
ent of the department in 1956 


Edwin E. Caspell has been appointed general super- 
intendent ol Donora, Pa ‘ Works ot U. Ss. Steel Corp.'s 
American Steel & Wire Division. Mr. Caspell succeeds 


172 














E. E. CASPELL 


A. L. HOWARD 


U. F. Corsini, who died May 10. Mr. Caspell began 
his career with the Wire Division at Newburgh Works 
in 1927. He was assigned as a technical apprentice at 
New Haven, Conn., Works in 1932. He was appointed 
general foreman there in 1938, and advanced to the 
position of superintendent of the Wire Rope Depart- 
ment five years later. In 1945, he was appointed works 
superintendent at New Haven. He became general 
superintendent for New Haven and Trenton, N. J., 
Works in 1953, the position he has held until his present 
appointment. 


Louis C. Kemo has been named divisional superin- 
tendent—production at Wheeling Steel Corp.’s Ben- 
wood Works. Mr. Kemo comes to Wheeling Steel 
from Jones & Laughlin Steel Corp. Aliquippa, Pa. 

Francis J. Herman was named superintendent of 
open hearths at U. 8S. Steel Corp.’s Youngstown 
District Works. He began his career with U. 8. Steel 
in 1933 at the Youngstown District Works as an ob- 
server in the Open Hearth Department. In 1936 he 
was promoted to chief observer and one year later was 
made observer foreman. In 1938 he was transferred to 
the corporation’s Edgar Thomson Works in Braddock, 
Pa., as assistant chief metallurgist. He later became 
general foreman of open hearth and bessemer at that 
plant. In 1940 he was transferred to the Farrell Works 
as assistant superintendent of open hearth. In 1954 
he returned to Youngstown District Works as general 
foreman auxiliaries. In 1956 he was made assistant 
superintendent of the open hearth and in 1958 became 
superintendent of the bessemer, the position held 
until the shutdown of this department. Since that time 
he has worked on special assignments in the steel 
producing department until his recent appointment. 
L. C. KEMO F. J. HERMAN 
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OPTIMUM 
ELECTRODE 
PERFORMANCE 


.. keeps electric furnace steel costs down. 


The flawless machining of GLC electrode 


germ, sockets and Unitrode" nipples, to the most 


ELECTRODE 


exacting tolerances, raises electrode col- 










A ~~ 
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Can ** 


umn efficiency to new highs through the 
sharp reduction in joint resistance. Let 


comparisons prove this to you! 





GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK17,N. Y. OFFICESIN PRINCIPAL CITIES 
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Casting furnace linings in place can be speedily accomplished with any 
B&W Refractory Castable. Here, tough, erosion-resistant B&W 
Kaocrete-D is cast in a lining that will be ready for service soon 


after installation. 





Slap trowelling can be the most effective way of forming a vertical or 
overhanging section of lining, provided the castable has an excep- 
tionally adhesive, plastic texture. B&W Kaocrete-B, possessing these 
properties, is widely used in this type of installation. 


How B&W refractory castables solve 


Installing refractory linings quickly and inexpensively is a 


major concern of furnace builders and operators. Each of 


the many different types of metal working furnaces presents 
its own particular installation problems. To meet these 
widely differing conditions, B&W offers not just one, but 
a range of specialized refractory castables. Each is engi- 
neered to provide savings in installation time. Specialized 


B&W Refractory Castables save money by eliminating the 








Gunning B&W Kromight-Gun assures complete penetration of 
irregular areas. This 3200 F refractory material is excellent 
for studded open hearth doors and similar metalworking in- 
stallations. 





 -— 





; - ey Ms ie ae te A 
Vibrating B&W Kaocrete-32 in place to form electrode rings in 
an electric furnace. This method of installation provides density and 
strength, and eliminates laminations, air bubbles and pockets, thus 
permitting economical, long life. 


problems 





need for costly inventories of special shapes. The use of 
castables speeds up new construction and repair jobs and 
permits simplified, improved furnace design together with 
long life—in short, superior performance over a wide range 
of furnace operating conditions. 

B&W Bulletin R-35A gives additional information on versatile 
B&W refractory castables. Write for copy to The Babcock & 
Wilcox Company, 161 East 42nd Street, New York 17, N. Y. 


THE BABCOCK & WILCOX COMPANY 








REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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W. J. Wenger has been named vice president—roll 
sales of Blaw-Knox Co., succeeding A. E. Murton, 
who recently was advanced to vice president in charge 
of the new Foundry & Mill Machinery Group. Named 
to succeed Mr. Wenger as assistant manager of roll 
sules is Richard F. Ringham, formerly roll sales engi- 
neer. Mr. Wenger began his business career with 
Birdsboro Foundry & Machine Co. in 1935 as assistant 
metallurgist in charge of the Roll Department. He 
joined Continental Foundry & Machine Co. in 1942 in a 
roll sales capacity. After that firm was acquired by 
slaw-Knox in 1955 he was named assistant manager of 
roll sales. Mr. Ringham joined Continental Foundry «& 
Machine in 1941. He joined the roll sales foree in 1948 
and in recent years has been serving as roll sales engi- 


neer. 


James M. Richardson his joined the Tool Steel Gear, 
and Pinion Co.’s Market Research Department. He 
formerly served with the Colorado Fuel and Iron Corp., 
und Great Lake Steel Corp. 


John A. Jones has been appointed director of public 
relations for Weirton Steel Co., division of National 
Steel Corp. He joined Weirton in 1943 and served in 
various public relations capacities, including the editor- 
ship of the ‘Employees Bulletin’. In 1958, Mr. Jones 
was named assistant to the manager of industrial rela- 
tions, and served in that capacity until his present ap- 
pointment. Paul F. Harris, director of publications and 
publicity, will assume the duties peviously performed by 
\ir. Jones, and Robert M. Rine has been named assist- 
ant director of the Publications and Publicity Depart- 
ment. 


R. K. McConkey has been promoted to the position of 
general manager of the Industrial Division of The Tim- 
ken Roller Bearing Co. Mr. MeConkey started with 
Timken in 1935. He was assigned to the company’s 
Milwaukee, Wis., office in 1937 as a sales engineer. 
He was then suecessively Los Angeles, Calif., district 
manager of the Industrial Division; distriet manager of 
Industrial Division, Milwaukee; and Moline, Ill., be- 
fore he was named assistant general manager of the 
Industrial Division in 1953, the post he held before his 
recent promotion. Succeeding to the position of assist- 
ant general manager of the Industrial Division is Wyn 
E. McCoy. Starting with the company in 1940 as a sales 
trainee, he was successively a sales engineer, Chicago 
district manager of the Industrial Division and sales 
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R. K. McCONKEY 


promotion manager before his promotion to assistant 
general manager, Industrial Division. 

A. E. Matejka has been named to the post of chief 
product engineer. Starting with Timken in 1937 he 
worked on special assignments in the Engineering, 
Metallurgical and Production Divisions of the com- 
pany. In 1941 he became a tool designer and in 1948 was 
named assistant to the chief tool engineer. In 1952, he 
was named assistant chief product engineer, the post he 
held until his new appointment. 

C. L. George has been named to the post of assistant 
chief product engineer. Starting in 1946 as a drafts- 
man he was promoted to design engineer in 1951, the 
post he held until his present promotion. 


James P. Haas has been appointed manager of re- 
search and development for the Metal Products Divi- 
sion of Koppers Co., Inc. Mr. Haas joined Koppers at 
Baltimore in 1954 as chief project engineer. In 1957, he 
was named manager of the technical department of the 
division, the position he held prior to his latest promo- 
tion. 


Jacob J. Jaeger, formerly executive vice president, 
has been elected president of Pratt & Whitney Co. He 
succeeds Edward P. Gillane, who has been elevated to 
the position of assistant to the chairman of the board. 
lection of Edward J. Shages to the board of directors 
was also announced. He is vice president in charge of 
manufacturing. 


R. A. Haworth has been named apparatus sales man- 
ager at Cutler-Hammer Inc. Formerly manager of the 
company’s midwest sales region, Mr. Haworth fills a 
position vacated recently when E. B. Fitzgerald was 


R. A. HAWORTH 
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named vice president in charge of engineering. Mr. 
Haworth started with Cutler-Hammer in 1934. Prior 
to being named a regional manager earlier this year, he 
had been in charge of the Chicago, Ill., office. Before 
that he had managed sales in Baltimore, Md., and 
Dallas, Texas 


John S. Kline has been appointed general manager 
and chief executive of the Carpenter Steel Co.'s Alloy 
Tube Division, Union, N. J., sueceeding P. L. Codding- 
ton. Mr. Kline has been assistant general manager of 
the Alloy Tube Division since October, 1958. Mr. 
Coddington retired July 1 after 17 years of service with 
the company. He has been retained as a part time 
consultant. 


N. C. Hunt, founder of Hunt Valve Co., has come out 
of retirement to take over as president and chairman of 
the board. Lester A. Bateman has been named executive 
vice president. He was formerly assistant to the presi- 
dent. He joined Hunt early this year, coming from the 
Kijer Co., where he was manager of that firm’s enamel- 
ware division. Andrew V. Ney has been promoted to 
sales manager. Formerly assistant sales manager, Mr. 
Ney joined Hunt as a sales engineer in 1957. 


Charles W. Glunk has been named manager of basic 
sales and service of A. P. Green Fire Brick Co.'s new 
basic refractories plant at Tarentum, Pa. Mr. Glunk 
Wis manager of sales engineering of the Company's 
affiliate, A. P. Green Fire Brick Co., Ltd., in Toronto. 
Canada, prior to his current appointment. He will be 


assisted by sales engineers mR: &. Witschey and John 











i: 
A. BATEMAN 


A. V. NEY 


=” 
Sack. William G. Maloney is in charge of production of 


the Tarentum operation. He has worked in various ca- 
pacities in the organization for 22 years. 


Granville M. Read, retired chief engineer of the Du 
Pont Co., has joined Blaw-Knox Co., as consultant to 
the president in research, engineering and development. 


Robert A. Barr has been appointed general manager 
of The Babeock & Wilcox Co.’s Refractories Division. 
Mr. Barr formerly was assistant general manager of 
the Refractories Division of The Carborundum Co. 


Irving B. Gruber, vice president of American Forge 
and Manufacturing Co., for the past 13 years, has been 
named president of the company. Mr. Gruber served 
as general manager of the Sawhill Manufacturing Co., 


R. A. BARR I. B. GRUBER 








Call or Write STAMCO for... 


Slitting and Coiling Lines 
Cut-to-Length Lines 
Flying Shear Lines 

Power Squaring 

Shears ® Automatic Re- 

squaring ® Corrugating 
Culvert * Steel Mill 

Equipment 


STAMCO, Inc., New Bremen, Ohio 
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The Standard in Air 
Conditioning for 
Crane Cabs and Mill Pulpits 
Over 2,200 Installations 


LINTERN 





Performance 
Guaranteed 


Ask for Booklet AC-573 


Y [+ arco, inc. 
= 


DISTRIBUTOR OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20 EAST © PAINESVILLE, OHIO 








Iron and Steel Engineer, August, 1959 








bie 


—r 
ee 


? 


‘ 





PARA AAR 6 hehe etre eet een 











At Eddystone two hot strip mill slippers cast of B-L-H alloy No. 83 are machined ona 
vertical boring mill. 


f if * 
2 8 * i y Z Weighing 95 Ib. each and made of B-L-H 
alloy No. 71, these gear blanks were centrif- 

nls -Mac ine Cas Ings y oe ugally cast and machined at Eddystone. 


It will pay you to let Baldwin finish machine as well as cast your 
slippers, gear blanks, and housing nuts. Here’s why: 


1. Since finish-machined castings are so much lighter than rough cast- 
ings, your shipping expenses are substantially lower 


By having the entire operation handled in one shop you save time and 
place the complete responsibility on one source 


2. 

3. You eliminate the possibility of receiving defective castings, for any 
flaws would be uncovered in the machining operation 

4. 


You take full advantage of Baldwin’s unexcelled shop facilities, which 
include spectroscope, electron microscope and X-ray machines, for 
both research and quality control 


For complete finish-machined slippers, gear blanks, housing nuts, 


xr other bronze parts, always look to Baldwin. Write for o ioe? - : 
or ther ‘onze parts u lys look to Baldwin rite for our Surowdionn lt tndes: od ook oak Gah 
illustrated Foundry Bulletin 6002. machined at B-L-H’s Eddystone Division. 


Philadelphia 42, Pa. 
Hydraulic turbines « Weldments + Dump cars « Nonferrous castings « Diesel engines » Special machinery + Bending rolls « Ship propellers 


BAULUDWIN - LIMA: HAMILTON ~@& 
Bddystone Division |(F~® 
BLH > 
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Dynamaster Electronic Potentiometer Pyrometer—Strip-chart 
model records on chart 11” wide, 120’ long. 


Bristol Millivoltmeter Py- 
rometers—Free Vane* py- 
rometer controllers 
(shown) or indicating 
types. Many control 
modes available. 














Miniature Electronic Dy- 
namaster Pyrometer—Re- 
cords on 3” strip-chart. 
indicator model features 
easy-to-read 9” scale 
length. 


+ +-#- to #4 8 
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Dynamaster Electronic Potentiometer Pyrometer — Round- 
chart model records on 12” chart, indicates on extra large 
scale. 


MODERN PYROMETERS...key to profitable use of HEAT 


Bristol recording and automatic controlling pyrometers for temperatures up to 
5000°F can help you increase product uniformity, cut fuel and maintenance costs 


Bristol makes a wide range of pyrometers for every require- 
ment: Electronic potentiometers, millivoltmeter and radia- 
tion types ... for furnaces, ovens ... every type of heating 
equipment, every kind of fuel. The reliability and accuracy 
of these precision instruments have been proved in thousands 
of installations. 

Take just one advanced Bristol instrument, for example, 
the Electronic Dynamaster* Potentiometer Pyrometer: 


CONTINUOUS STANDARDIZATION PLUS 
ACCURACY OF STANDARD CELL 


Continuous standardization in Dynamaster Electronic 
Pyrometers requires no dry-cells, but still retains the pre- 
cision standard cell for highest stability and accuracy of 
voltage reference. Results: No interruption to operation, no 
batteries to change. And here are just a few of the Dyna- 
master types available: 

A model for every requirement: Dynamaster Pyrometers 
are available as single-pen, two-pen, and multiple-record (up 
to 24 points) strip-chart instruments and as round-chart 
instruments. 


Electric and pneumatic controllers: Both strip- and 
round-chart instruments are made in a very wide variety of 
controllers that meet every furnace and oven control require- 
ment, including the following in a great many forms: 


Electric Control—on-off, proportional input, 3-position, pro- 
portioning, proportional with automatic reset, and time- 
program. 


Pneumatic Control—on-off, proportional, and proportional 
with reset. 


Miniature Dynamaster Pyrometer: Full plug-in flexibility 
... takes only 5” x 514” of panel space, but has same basic 
accuracy, same time-tested operating principle as full-size 
Dynamaster pyrometers described above. Ideal for graphic 
panels and centralized recording or indicating of large num- 
bers of variables. Either electrical or pneumatic control 
types available. 

Write for complete data on Bristol Pyrometers—and re- 
member Bristol offers a complete line of thermocouples and 
pyrometer accessories. The Bristol Company, 123 Bristol 
Road, Waterbury 20, Conn. *7'.M.Reg.U.S.Pat.Of. 9-2 


Eo} ae F hy 3 Oo L ...for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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prior to his affiliation with American Forge in 1946. 
Previously, Mr. Gruber was with National Tube as 
assistant chief industrial engineer. 


J. D. Morrow was appointed vice president and 
treasurer, and H. B. Carr, vice president— engineering, 
S. P. Kinney Engineers, Ine. 


Louis V. Abrams has joined Pangborn Corp. in the 
newly created post of administrative assistant to the 
president. 


Obituaries 


L. V. (Roy) Black died on June 28, 1959, in the White 
Canyon Area of Natural Bridge National Monument in | 
Utah while on vacation. Death was accidental with 
immediate cause being extreme exposure and dehydra- 
tion which occurred after apparently being lost in the 
park. Mr. Black retired about a year ago as superin- 
tendent, electrical department, Bethlehem plant, Beth- 
lehem Steel Co., which position he had held for many 








vears. Mr. Black had been very active in AISE affairs 
and was a life member of the AISK. He would have been 
67 vears old in August. 


Lanier Greer, chief engineer of d-c machine design 
and electrical insulation at Reliance Eleetrie and Engi- 
neering Co., died July 1. Mr. Greer joined Reliance 
Mleetrie and Engineering in 1947 as consulting engineer, 
d-e design, and until his death directed the design and 
development of the Company’s industrial direct-current 
machines and motors for underground mining appli- 
cations. He also headed the company’s program of re- 
search and development on electrical insulation. | 


Carlton B. Smith, director of service for Allis-Chal- 
mers Manufacturing Co.’s Industries Group, died July 
6. He was 63. Mr. Smith joined Allis-Chalmers in 1914 
asa machinist apprentice. Three years later he became 
a field service and erection supervisor. In 1941 he was 
named superintendent of the service and erection de- 
partment’s Atlanta district. He became manager of the 
service and erection department in 1951 and director of 


service in 1957. 


Albert I. Davey, retired vice president of I:mpire 
Steel Corp., died July 5. 


Sir Frederick Pickworth, chairman of English Steel 
Corp., Ltd., died July 14. 
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@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 
Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 7 
and 9 enclosures to meet hazardous-loca- 
tion requirements. Designed for heavy-duty 
applications, these cam-operated Stations 
are rated 600 volts, a-c or d-c. They are 
available from one to five speed-points in 
each direction for a total of eight circuits 
to provide for practically an unlimited num- 
ber of different sequences of operation. 

Sturdily constructed to withstand hard usage 
and abuse, their small cross- section permits 
comfortable, non-fatiguing, one-hand op- 
eration. Where required, a bottom holding 
handle can be supplied. The dense cast- 
aluminum enclosure can be readily 
opened for inspection of the silver-to silver 
contacts without disturbing any wiring. 
The conduit hole is threaded and a double- 
suspension cable hanger is provided. 

Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


ASK FOR BULLETIN 2017 
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NOW KOPPERS 
LEADS AGAIN 


by bringing you lower 
precipitator maintenance 
and operating costs with 





bonded pistons on 
pneumatic vibrators 


By eliminating the need for lubrication of the 
rapping mechanism in electrostatic precipitators, 
Koppers saves you many operational man-hours 
and maintenance costs. 


This lubrication-free operation results from 
bonding a new wear-resistant material to vibrator 
piston surfaces. This special self-lubricating com- 
pound, identified by Koppers as ‘“‘K-30,’’ is com- 
posed of Teflon!’ and other wear-resistant ma- 
terials that together provide a _ self-lubricated 


surface. 


Most rapping mechanisms demand regular 
maintenance to be trouble-free, but ‘““K-30”’ elim- 
inates this need and provides more reliable 
operation. 


Koppers research, backed by many years of ex- 
perience in the electrostatic precipitation field will 
help you find the answer to your gas cleaning 
problems. Check with Koppers to learn how 
“K-30” can develop top efficiency in present or 
planned precipitator installations. For more in- 
formation, write: Koppers Company, INc., 6808 
Scott Street, Baltimore 3, Maryland. 


*“Koppers Trademark 


E. I. duPont 

de Nemours & 
Company, Inc. 
trademark for 
tetrafluoroecthylene 
resin 


Engineered Products Sold with Service 
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FINISH-GRINDING a 22-ton hardened steel roll for rolling aluminum. Overall length: 231 in. Diameter 3414 in. 


The finish must be perfect 
on this hardened sfeel roll 


This Bethlehem machinist is finish-grinding the sur- 
face of this roll with utmost care. His intense con- 
centration is nothing unusual; every Bethlehem roll 
is ground and polished with such care. When he com- 
pletes this operation, the customer can be confident 
his specifications on finish have been met exactly. 

Bethlehem pays the same careful attention to 
meeting customer specifications on hardness and 
dimensions. Every step in making a forged roll—from 
melting the steel to inspecting the finished product 

is carefully checked, and then, just as carefully, 
double-checked. No roll is released until every tech- 
nician on the job is completely satisfied. 


BETHLEHEM 


When next in the market for forged rolls, why not 
check with us first? We make them in all sizes, and 
for every application: cold-rolling ferrous sheets and 
strip; running-down and finishing operations on cop- 
per and brass sheets; hot- and cold-rolling aluminum 
sheets; cold-rolling aluminum foil. Our prices and 
deliveries are fully competitive. Our nearest sales 
office can give you full details. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export distributor: Bethlehem Steel Export Corporation 
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Superex is easily combined with other insulations such as Johns-Manville 
Thermobestos®, J-M 85‘c Magnesia or J-M Insulating Fire Brick. 


Only Johns-Manville Superex insulation 
performs 3 ways better at high temperature! 


Kew industrial products are so outstand- a wide variety of large block shapes and 
ingly superior, or so widely used in their sizes. At high temperature—the mate- 
area of application, as Johns-Manville rial’s excellent insulating value, thermal 
Superex” Insulation. stability and resistance to shrinkage keep 
A block insulation formulated of diato- fuel costs low. Equally important—Su- 
maceous silica and asbestos for furnace perex saves on maintenance, too... 
and other applications, Johns-Manville easily withstands the daily abuse of nor- 
Superex brings many advantages to high- mal service. 
temperature service—each contributing Send for your copy of IN-190A, the 





to reduced construction, maintenance 12-page design and technical data bro- 

and operating costs. | chure. It lists suggested applications— Gavi Sadie. Gapernk comes in 7 
Superex is installed with measurable gives complete heat transmission tables 4 .ndard thicknesses from 1” to 4” 

savings in time and labor! It is easy to and performance data. Write for it today. Other sizes available on order. 

cut and handle... weighs only 2 lbs. per Address Johns-Manville, Box 14, N.Y. 

sq. ft. per inch thickness . . . available in 16, N.Y. In Canada, Port Credit, Ont. 


JOHNS -MANVILLE 


JOHNS-MANVILLE JM 


PRODUCTS 
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Don’t buy bearings blindfolded... 


eset ee 


Make certain the bearings you buy are in the 
manufacturers’ original, sealed boxes ... and avoid 
surplus or shelf worn bearings. These bearings are 
usually in plain boxes or individually wrapped and 
often are without any identification except for the 


bearing number. 


If you are not getting “Factory Fresh” bearings 


you are not buying bearings incorporating the latest 


BEARINGS, INC. 


OHIO: Akron Canton « Cincinnati ¢ Cleveland « Columbus * Dayton « Elyria* Hamilton* Lima * Lockland * Mansfield * Toledo * Youngstown ¢ Zanesville 
INDIANA: Ft. Wayne « Indianapolis * Muncie * Terre Haute» PENNSYLVANIA: Erie ¢ Johnstown © Philadelphia « Pittsburgh * York 


i> 


design and those which will give the longest life in 
your equipment. The one easy, certain way to get 
the bearings you want is to buy from Bearings, Inc.! 
We're authorized distributors for the many lines of 
bearings and accessories we sell—guaranteed by the 
manufacturers and Bearings, Inc. Our bearing engi- 
neers can recommend the best bearings for all 
applications and you will save time, trouble and 


money. Call the branch nearest you! 


WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheelinge NEW JERSEY: Camden 
NEW YORK: Bolanrol Corp.. Buffalo* Niagara Falls* MARYLAND: Baltimore» DELAWARE: Wilmington 


DixiE—E BEARINGS,INGC. 


FLORIDA: Jacksonville» GEORGIA: Atlantae KENTUCKY: Lovisville* LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooga * Kingsport * Knoxville * Nashville 


VIRGINIA: Richmond 
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ENGINEERED CONTROL 


keeps electrical equipment humming 


for Jones & Laughlin 





ENGINEERED AIR (by AAF) keeps it clean! 


@ This intricate control panel at Jones & 
Laughlin Steel Corporation’s Cleveland Works 
typifies the importance J&L places on the opera- 
tion of its electrical equipment. Typical, too, 
was their insistence on the right kind of pro- 
tection against dust damage. 

J&L installed five different types of AAF fil- 
ters to meet the differing clean-air needs of 
equipment serving its open hearth shop, bloom- 
ing mill, finishing division and sintering plant. 





Result: at each filter installation, J&L has the 
air cleaning efficiency it needs plus the main- 
tenance characteristics it wants. 

To make sure you get clean air that’s engi- 
neered for your specific needs, talk with the one 
company that makes all kinds of air filters—AAF. 
For more information, call your local AAF rep- 
resentative or write us direct. Address: Mr. 
Robert Moore, American Air Filter Company, 
Inc., 302 Central Avenue, Louisville, Ky. 


Reuntem Aix Litter 


IS OUR BUSINESS 
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BETTER AIR 
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where something special is required... 


BiIRDSBORO /o//s and rolling mill machinery 


@ Whether it’s intricate experimental rolling, the taming 
of hard-to-work steels, or rough, tough, high production 
duty ... Birdsboro’s specialized mill machinery, or the 
complete family of rolls, has something specific to offer. 
You can measure the difference in your own plant: 
Increased mill production, less metal removal per roll 
dressing. A talk with your Birdsboro man can fill in 
other important details. Sales Department, Engineering 


Department and Plant: Birdsboro, Pa., District Office: 


Pittsburgh, Pa. 
MM 25-58 


BIRDSBORG 
STEEL FOUNDRY AND MACHINE CoO. 


STEEL MILL MACHINERY «© HYDRAULIC PRESSES # CRUSHING MACHINERY ¢ SPECIAL MACHINERY 
STEEL CASTINGS ¢ Weldments “CAST-WELD” Design e ROLLS: Steel, Alloy Iron, Alloy Steel 
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TRABON 


CENTRALIZED LUBRICATING SYSTEMS 


Snyder Transfer Machine 





First with Central Warning in a Centralized System! 





Yes, Trabon’s positive piston operation gives you a truly central- 
ized oil or grease system — making sure that every bearing gets 
its accurate measured amount — and giving you central 
warning at the pump or control panel when a bearing is blocked 
anywhere in the system. 

For example, on this 60 foot transfer machine a red fault light 
located at the operator's station gives immediate warning in case 


of blockage 10 feet or 60 feet away. There is no need to make 
tedious, time-wasting inspection trips at frequent intervals to 
make sure all bearings are getting a positive shot of lubricant. 
Trabon does the job for you! And—should blockage occur—finding 
the trouble spot is easy! For Trabon’s inexpensive Reset Indicators 
enable you to pinpoint the blocked condition in a matter of seconds, 


Why not specify Trabon for your machinery investment. It’s the modern, 
better way to lubricate positively and safely! (And versatile Trabon systems can be operated 






automatically by air, hydraulic, electric or mechanical actuation.) 


Centralized” OlL AND GREASE SYSTEMS “/Vefer7/o” CIRCULATING OIL SYSTEMS 
® frabon Trabon Engineering Corporation 28785 Aurora Road + Solon, Ohio 
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STARTER 


A Cutler-Hammer Ine., has added 
the Size 4 starter to its 3-star line 
of magnetic starters. 

Chief feature of the Size 4 is a new 
contact strueture which minimizes 
contact bounce and provides longer 
operational life under the severe 
current demands associated with 
Size 4 applications. The starter is 
equipped with parallel-double break 
contacts. Each set of contacts is 
vertical, dust-safe, nonwelding and 
sintered; and each utilizes a flexible 
jumper, thus providing more points 
of contact and more available cur- 
rent paths. 

Other standard features on the 
new starter are molded magnet coils, 


CUTER BEES 


worth G16 


CONTACTOR NO Sm 
we me 





precision-cast heater coils, contact 
block provisions for externally 
mounting four additional interlock 
units and removable lugs for easy 
installation. 

Small and compact, the Size 4 is 
available in a wide range of NEMA 
enclosures. 


LEVELERS 


A Sutton Engineering Company 
has announced a complete line of 
Sutton-Maust roller levelers for 
precision flattening and correcting 
ferrous and nonferrous sheets and 
strip, including tension leveling of 
coil stock. All sizes are available for 
ull modern metals of any required 
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REMINGTON ANNOUNCES “SOLID STATE’? COMPUTER 

















The first ‘‘solid-state’’ electronic computer to be made commercially avail- 
able in the United States was unveiled recently by Remington Rand. Known as 
the Univac Solid State, the new computer system performs the functions of its 
large-scale predecessors, but with the advantages of lower cost, reduced main- 


tenance and lower power requirements. 
functions in microseconds—millionths of a second. 


It takes up far less floor space and 
The computer will rent 


for $6950 a month, or it may be purchased at $347,500. Deliveries in the United 
States started in July and several were delivered late last year in Europe. The 
computer is comprised of a central processor, a card reader, a read-punch unit 
and a high-speed printer that pours out printed results at the rate of 600 lines 
a minute. The new computer’s ‘‘memory’’ storage capacity of 50,000 charac- 
ters of information allows the user to perform complete problems in one run, 
again minimizing actual operating time. The Solid State is expected to be es- 
pecially useful at installations where several punched-card applications now 
exist, or where a single large-scale application is in use. Besides payroll and 
accounting functions, units offer good possibilities for actual production and 


process contro’. 


width and in gages from 0.001 in. 
to 0.750 in. 

Featured is the Maust patented, 
double-tilt, backed-up roll arrange- 
ment which provides better flatness 
and correction of mill shapes. The 
work rolls are cradled by multiple 
banks of adjustable backup rolls. 
The top work rolls are arranged in a 
symmetrical pattern with the entry 
and exit rolls adjustable for upward 
tilt. The entry rolls subject material 
to gradually increasing waves, the 
centrally located roll group produces 
a series-of uniformly deep waves for 
maximum correcting work and the 
exit group completes the flattening 
process. 

Because of the symmetrical ar- 
rangement of the double-tilt design, 
the flow of material may be reversed 


backward or forward at any time, 
without adjustment. And, because 
work is funneled into the machine at 
the tilted ends, burnish marks, 
caused by more severe entry con- 
ditions of other designs, are elimi- 
nated. No pinch rolls are required. 














CHORD BRICK LININGS 


for Steel Ladles 


“9 
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over 8,000 tons of steel before relining 


That’s the kind of record DANDO Chord Brick are making. And this 
tonnage is matched by an economical first cost. These same price and 
performance factors will give you a lower ladle cost per ton of steel. 
Why not investigate DANDo Chord Brick Linings for your ladles? 
Write McLain Works, Refractories Division, H. K. Porter Company, Inc., 
Porter Building, Pittsburgh 19, Pa. 





REFRACTORIES | DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION Copper and Alloys—RIVERSIDE-ALLOY METAL 

DIVISION; Refractories REFRACTORIES DIVISION: Electric Furnace Steel— CONNORS STEEL DIVISION, VULCAN- KIDD 

STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION. LESCHEN WIRE ROPE 

DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.: and in Canada. Refractories. “Disston’ 
Tools, “Federal” Wires and Cables, ‘““Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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The multiple banks of backup 
rolls are individually adjustable so 
that localized pressure can be ex- 
erted to any portion of the sheet to 
remove mill shape from the mate- 
rial. They are pivotally mounted to 
conform with work roll deflection 
patterns. Design of the backup roll 
arrangement prevents work roll 
markings. 

The double-tilt levelers may be 
used in process lines, cut-to-length 
lines or tension leveling lines. Mo- 
torized adjustments permit remote 
control in processing lines. Tension 
leveling makes possible precision 
flattening of thinner stock and a 
wider range of gages and materials. 
With tension leveling, time can be 
saved by processing material in coil 
form rather than in sheets, with no 
sheering waste. 


UNIT SUBSTATION 


A Available from Square D Co. isa 
new low-voltage ‘ Power-Zone”’ pack- 
age unit substation for use on 480- 
volt systems to supply 120/208Y 
circuits. Designed for lighting, office 
equipment and similar loads, the 
three-phase 
kva to 300 


substations contain 


transformers 


from 75 

















kva. Up to 72 in. of panel space is 


available for molded case circuit 
breakers. 

Compactly built, the substation 
is only 60 in. long, 36 in. deep and 
high. These 


easy movement 


dimensions 
provide through 
commercial doorways, minimize in- 
stallation Where space is 
eritical, may be in- 
stalled against the wall. 
The  open-ventilated 
(Please turn to page 193) 


re in. 
space. 
substations 


dry-type 
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First these: 





GARY SAXONBURG 


and now: 


THE WORLD'S LARGEST 
SINTER MACHINE 


Sinter machine width: 13’ 2” 
Sinter machine length: 184’ 
Sinter machine area: 2419 sq. ft. 
Engineering constructor—Dravo Corporation 
For: Jones & Laughlin Steel Corporation, at Aliquippa, Pennsylvania 


DRAVO 


Cc OR PORAT 
PITTSBURGH 22, PA. 
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YEAR... 


MEX-R-CO Graphite-base Products are recognized for their consistent and outstanding quality 
of DEPENDABILITY wherever molten metal or slag is being conveyed or contained. 


In Service HELSPOT Will... 


Minimize Metal Contamination 


Inclusions are practically eliminated, resulting in 
cleaner metal, fewer rejections 


. Facilitate Slag Removal 


With less skull formation and adhesion longer 
ladle-life naturally results 


In Service HELSKOTE Will... 


. Reduce Stickers by 90% 


Save on stripping time; Put molds in use quicker; 
More ingots poured 


. . Increase Stool Life 


Result will be greatly reduced stool cost per ton 
of ingots poured 


‘ . Resist Thermal Shock . Cut Buggy Maintenance 

; Super-Duty clay and graphite blend produces Broken wheels, axles and springs, and track re- 

; unusually high spalling resistance pair costs will be reduced 

: . Provide Free-flow Surface . . Reduce Busy-Crane Time 

: HELSPOT is non-wetting; molten metal flows with- Faster ingot delivery to soaking pit; Quicker re- 
out penetrating or sticking lease of molds for re-use 

4 NOW LET’S HAVE A LOOK AT COSTS 


The “price per ton” of a graphite-base product should not be the sole criterion for de- 
termining its value. Rather, the value of the product should be gauged by its effect 
upon the over-all costs of production per unit of output. 





Basic costs—transportation, handling, brick layer’s time, etc.—are the same for an un- 
tried, unproven or inferior product as for one of proven and dependable year-in, 
year-out performance. 


Weighing these factors (plus output loss due to more frequent shutdowns for untime- 
ly repair or rebuilding), it becomes evident that graphite products of lowest cost DO 
prove to be the most expensive in the over-all cost analysis. 





} That is why industry has developed a healthy appetite for graphite-base products 
-| with proven service performance, that do cut costs of production, that do hold down 
inventory costs. 


i The evidence is conclusive that the over-all costs of containing and/or conveying mol- 
ten metal CAN be controlled by the utilization of MEX-R-CO Graphite-base Products. 





MEXICO REFRACTORIES COMPANY 


Division of KAISER ALUMINUM & CHEMICAL SALES, INC 
MEXICO, MISSOURI 


AROUND THE CLOCK SERVICE FROM WAREHOUSES, ENGINEERING AND SALES OFFICES 


BALTIMORE e BATON ROUGE e BIRMINGHAM e BOSTON e BUFFALO e CANTON e CHATTANOOGA e el i ter-\ere) 
CINCINNATI e CLEVELAND e COLUMBUS e DALLAS e DETROIT e ELIZABETH (New Jersey) @e GRAND RAPIDS 
HOUSTON e INDIANAPOLIS # KANSAS CITY e KOKOMO e LOS ANGELES e LOUISVILLE e MEMPHIS e MILWAUKEE 
MINNEAPOLIS @e NEW ORLEANS e@ NEW YORK e PHILADELPHIA e PITTSBURGH e PORTLAND e ROCK ISLAND 
SAN FRANCISCO e SEATTLE e ST. LOUIS e TOLEDO e TULSA 


In Canada: EDMONTON (ALTA.) e HAMILTON (ONT.) @ MONTREAL (QUE.) e VANCOUVER (B. C.) e WINNIPEG (MAN.) 


LOOK under ‘’Brick-Fire’’ in the classified section of your telephone directory for name of your local Mex-R-Co Distributor. 





the basic coupling 
principle that 
couldn't be 





This principle 


improved... pape ontines 


... large or small 
... out-perform 
all others 


The principle embodied in Koppers 
gear-type, self-aligning Fast’s coup- 
lings couldn’t be improved by anyone. 
Throughout industry, Fast’s couplings 
are accepted as the most dependable 
couplings on the market. Experience 
has proved that they frequently outlast 
the equipment they connect. 

Fast’s couplings are sufficiently com- 
prehensive in types, sizes and versatil- 
ity to meet almost every known need 
for couplings. Available in forged steel 
for shaft sizes from 34” to 6%” and 
in cast steel for shaft sizes from 514” 
to 32”. 

Nearly 40 years of coupling exper- 
ience guarantees that Koppers can 
supply the right coupling engineered 
for a given application. For the book- 
let describing Fast’s couplings applica- 
ble to your equipment, write today to: 
KOpPERS COMPANY, INC., Fast’s Cou- 
pling Department, 5008 Scott Street, 
Baltimore 3, Maryland. 











THE ORIGINAL 


KOPPES PASTS Couplings 


® Engineered Products Sold with Service 
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(Continued from page 188) 
transformers are designed for quiet 
operation. Sound levels have been 
reduced to 45 db for sizes up to 


150 kva, 52 db for 225 kva and 
56 db for 300 kva. 

MOTORS 

A The Lima Electric Motor Co., 
Inc., a subsidiary of Consolidated 


Diesel Electric Corp. has announced 
a line of dripproof electric motors in 
new NEMA rerated frame sizes, 
from !5 hp at 900 rpm through 
150 hp at 3600 rpm—frames 182 
through 445 URS. 

The newly designed frames are 
rigid, seasoned, cast iron’ with 
integrally cast feet. The cast iron 
endbells have precision machined 

A 


CHAIN RELEASE 


The Acco Solenoid Chain Release, has 
been introduced to provide extreme 
safety in those operations where con- 
ditions make it dangerous for a worker 
to unhook the load. Permitting the 
safe release of those tough-to-handle 
loads without assistance, the unit is 
manufactured by the American Chain 
Division, American Chain & Cable 
Co., Inc. Originally designed for use 
in steel mills for soaking-pit opera- 
tions, the new unit should find ac- 
ceptance in other material handling 
jobs where bars, tubes, strips and 
similar materials are being trans- 
ported with the aid of sling chains. 
The unit is remote controlled by the 
crane operator from his cab. By push- 
ing a button, he activates the sole- 
noids at each end of a spreader bar. 
This, in turn, expels the chain from 
its hooks and releases the load. Should 
the push button be pressed acciden- 
tally, or the power fail while the load 
is being transported, the load will not 
be released. 
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Slabs, Bars, Billets and Blooms 
conditioned faster, safer, 
more economically with special 





TURNING DEVICES 


BY EVANS 








@ mechanized inspection tables for efficient inspecting or 
scarfing of round or square bars and billets. 


@® mechanical and hydraulic bloom and billet turners engi- 
neered to fit specific requirements and shop conditions. 


@ new mechanical slab and billet turner to speed the 
manipulation of slabs and billets for increased produc- 
tion and reduced handling time. 


And along with Evans Turning Devices you get qualified engi- 
neering assistance in the development and selection of effective 
feed mechanisms and supplementary materials handling equipment. 





Write today for the new Evans 
descriptive two-color brochure 


EVANS 
ENTERPRISES 


INCORPORATED 
MASSILLON, OHIO 


193 








ears 
- y Mill 


or Mills 
: Saerchort Mills Mills 
° Sheet and Strip 
© Pinion Stands 
@ Roller Tables 
* Reduction vou an 
e Stretcher Leve a 
@ Guillotine neo 
e Sheet Mill Shea 
@ Roll Lathes 
@ Special Mo 
mn Machine 


FOUNDRY and 
MACHINE CO. 





HYDE PARK 
Westmoreland County, Pa. 
MY Rolls 
S Rolling Mill Equipment 


Gray Iron Castings 





registers and bearing fits. Deep- 
drawn baffle plates in the endbells 
provide extra protection for the 
winding. Connection boxes can be 
rotated to make connecting easier. 

The die cast aluminum rotors are 
equipped with dual cooling fans and 
the entire rotor assembly is dy- 
namically balanced. Prelubricated 


sealed ball 


bearings 


require ho 





cleaning; the correct quantity of 
lubricant is sealed in, dirt and 
moisture are sealed out. 

Stator windings are impregnated 
with moisture-resisting, thermo- 
setting insulating varnish, and are 
tested in accordance with NEMA 
specifications. Uniformity of the air 
gap between rotor and stator is 
accurately maintained for peak per- 
formance. 

The motors can be furnished 
either 3 or 2 phase and in all fre- 
quencies and commercial voltages 
below 600 volts. 


MECHANICAL SEALS 


A A new series of mechanical seals 
have beeen developed by The Gar- 
lock Paeking Co. for installation 
on sealed vessel agitator shafts. 
Known as “Mechanipak’”’ seals, 
they are completely self-contained 








COMPLETE 


QUALITY 
CONTROL 


Walehaal-lam-tehvs-tale-lel-mehi 


factory-made 


alloy sling chains! 


Taylor's well-known quality control 
—gamma ray testing... controlled 
heat-treating .. . professional 
inspectors—give TM factory-made 
Alloy Sling Chains the big edge 
over do-it-yourself types. 
Patented Tayco Hooks, 
stress-free links and 

Taylor's Certificate of 

Test are other 

advantages. Get 

all the facts. Call 

your distributor 

or write for 

Bulletin 13 


A full line of 
welded and 
weidiess 
chain 


CERTIFICATE 
OF TEST 


bears the chain guar- 
antee, proof test and 
serial number. 


S.G. TAYLOR CHAIN CO., INC. 
Hammond, Indiana 
3505 Smaliman St., Pittsburgh, Pa. 










aylor 
ade 


CHAIN 
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APPLETON “AE” SERIES 


Piugs, Receptacles and Receptacle Fittings 





Versatile, Precision Manufactured 








Plugs and Receptacles for Hundreds of Industrial Applications 


The simple, sturdy construction of these 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Fittings is your assurance of lasting, 
heavy-duty service. 

Complete terminal units, equipped with solderless 
connectors enable connections to be made quickly 
with a minimum of effort. APPLETON “AE” 
Series Receptacle Housings are available in four 
styles to meet your specific requirements: Lift 
Cover Housing ... Plain Housing . . . Threaded 


Housing...and Cap Housing. The Lift Cover 
Housing has a rubber-gasketed cover mounted on 
a self-aligning plate to form a dust-resisting 
enclosure which excludes chips, shavings, etc. 
Plugs are available with and without Clamping 
Ring. For utmost versatility and service life, 
APPLETON “AE” Series Plugs, Receptacles and 
Receptacle Housings offer an outstanding com- 
bination of quality features and economy of 
purchase. 


Sold through franchised distributors only 


APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue, Chicago 13 


Also Manufacturers of: 


geod 


Industrial 
Lighting Ps 
Equipment a 


Malleable 





“ST” Series 
Connectors 





Iron Unilets automatic Reelites 
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“The most rigid roll specifications can 
be met with National’s modern facilities,” 


says Jack Russell, Foundry Superintendent 


“The modern equipment now installed at National gives us many 
| checks on quality control in all steps of roll production. cae | 
“For instance: 
¢ Flexibility gained by our wide range of furnace sizes permits TTT 
casting rolls to meet your individual needs. 
¢ Automatic heat treating and quenching equipment with ’ o> 
electronic controls assures that more exact physical proper- a 
ties can be attained. 
¢ Testing of steel rolls with the latest in ultrasonic equipment 


before heat treatment and again prior to shipment assures GENERAL STEEL CASTINGS 


metallurgical soundness and freedom from flaws. 
“These and other steps in the manufacturing, testing and inspec- National Roll & Foundry Division 


tion of National rolls—both iron and steel, plain or grooved—result Avonmore (Westmoreland County) Pennsylvania 
in exceptional performance in rolling mill operations. General Steel Castings Corporation: General Offices, Granite City, Ill. 
“Let National rolls prove this in your stands.” Plants: Granite City, Ill.—Eddystone, Pa.—Avonmore. Pa. 





in a single unit for simple, quick 
installation. 

The units are designed to pre- 
vent agitator shaft leakage at pres- 
sures up to 3000 psi and to with- 
stand temperatures in excess of 
700 I, even in corrosive environ- 
ments. The currently 
available in sizes to fit any shaft. 


seals are 


TRANSFORMERS 


A Three-phase load tap changing 
power transformers, with plus or 





minus 10 per cent voltage regulation 
in 5g per cent steps, using magnetic 
amplifiers in the voltage sensing cir- 
cuit to initiate a tap change when 
required, are available from Wagner 
Electric Corp. Their use results in 
accuracy of control, since the ampli- 
fiers can be set to function at precise 
limits, and in reliability of operation, 
since they have no moving parts. 

A single main drive shaft, coupled 
to the drive motor and to the drive 
pinion of the transmission assembly, 
provides direct, positive actuation of 
the tap changing switches. Devices 
for operating position locating 
switches, position indicator, opera- 
tion counter, etc., are mounted on 
the main shaft, holding the number 
of gears required to a minimum. 

Only two Geneva gears are used 
in the transmission assembly, one to 
operate the load transfer switch and 
the other to operate the tap selector 
switch and, at the proper time, the 
reversing switch. Mechanical stops 
on the tap selector gear in addition 








| INSULATED LOADS _ | 








Gerlinger Model SC-60 material car- 
rier shown here is used to transport 
hot ingots and plates. Machine is 
equipped with a special insulating 
load cover in the form of a steel plate 
canopy which covers the load and pro- 
tects the driver and the machine’s 
operating mechanism from the heat 
of the hot metal. Insulating load 
cover is completely independent of the 
carrier’s hydraulically actuated swing- 
ing shoes and is raised with the load. 
Unit has 60,000-Ib load-carrying ca- 
pacity. 











to electrical stops prevent over- 4 
travel in either direction. 

A feature of the moving contact 
shoes of the tap changing switches 


is their free parallelogram action, 
which allows them to adjust to, and 
exert constant pressure on, both sides 











A new Sendzimer cold strip mill, built for the 
Scovill Manufacturing Company, Waterbury, 
Conn., which will roll both aluminum and 
brass, is equipped with a twin, custom-de- 
; signed Dravo-DeLaval coolant and lubricat- 
& rs Se 7 / ing system. One system supplies mineral oil 
> | when aluminum is being rolled, and the other 
ail i] | <= 7. soluble oil and water for brass. 
- . The dual design permits instant switching 
of lubricants to match frequent mill change- 
overs. Coolant is supplied at the rate of 750 
gallons per minute at a 350-foot head, and 
each system includes a 15,000 gallon 3-section 
reservoir. Dual pumps are provided, one for 
the coolant system itself, and one for the 
cooling circuit. Cartridge type, full-flow filters 
which remove foreign particles as small as 
15 microns assure clean oil at the mills. 
Completely engineered by Dravo, this un- 
usual dual installation was quickly and easily 
put in service, and required no engineering 
time at the site. For information on how high 
efficiency, Dravo-DeLaval oil systems can 
save you time and money, write Dravo 
Corporation, Pittsburgh 22, Pennsylvania. 


— 


c OR P O 


Mavo-De laval 
OIL SYSTEMS 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams ° ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel * sintering plants * slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 


Dual Dravo-DeLaval coolant systems 
for new 31-inch cold strip mill 


N 





Filtration area contains two banks of full flow filters 
for cleaning mineral oil and water soluble coolants. 
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of the contact blades. 


\ll contact parts are made of mate- 


stationary 


rials best suited to provide good con- 
ductivity and good wear resistance. 
The contacts of the load transfer 
switch, the only one which inter- 
rupts current, are made of materials 
selected for their ability to with- 
stand arcing 

Simplification of design and rug- 
gedness of construction is stressed 
throughout, to make the mechanism 
accurate, reliable, long-lasting and 


quiet in operation, 











GAS BURNER VALVE 


A A water-cooled gas burner shut- 
off valve, the first of its type avail- 
able for use on blast furnace stoves, 
has been developed by William 

Bailey Co. The unit, which requires 
only 11 seconds to move from fully 
open to fully closed, is intended to 
replace components which require 


two minutes or more for operation. 

Designed to reduce greatly the 
for changing blast 
assuring a 


time required 


furnace stoves, while 





use A\:(3°X bearings 


Roll neck and slipper bearings made 
of A-B-K material often outwear 
metal bearings many times. Their 
ability to cushion impact loads with- 
out peening, scoring or heat-check- 
ing protects roller necks, housings 
@ Wear longer 

@ Won't score or heat check 

@ Light in weight 

@ Cut lubricant costs 


© Save power 


tered tra 


and chucks. Simplicity of design 
and light weight speed installation. 
Can be lubricated with grease, oil 
or water alone. Ask our engineers 
to help you solve your specific 
problems. 


LAMINATED 





PHENOLIC BEARINGS 


tA reg 


kof A Brake Shoe Company in the 


de-mar rican 
United States and of Joseph Robb & Company, Limited, in Canada. 





AMERICAN BRAKEBLOK DIVISION 
P. O. BOX 21, BIRMINGHAM, MICHIGAN 








gas-tight seal, the valve is mounted 
directly to the stove. It bolts tight 
to the burner and stove saddle, 
thus preventing gas leaks at the 
burner. The unit’s motor-operated 
drive unit and push button controls 
are located on a platform well above 
the valve and clear of stove heat. 

Feature of construction is water 
cooling of the valve body and disk. 
This protects the component parts 
in operating temperatures which 
range to 1900 F and more. The valve 
currently is available in sizes 32, 59, 
{8 and 56 in. in diameter, for burn- 
ing 12,000 to 35,000 efm of gas. It is 
applicable for use with push button 
operation or on complete automatic 
stove change systems. 


V-BELT DRIVES 


A A new line of standard v-belt 
drives incorporating interchange- 
able, quick detachable (Q-D) bush- 
ings has been announced by The 
American Pulley Co. The new fixed 
pitch, standard sheave drives, called 
American Q-D-V, can be easily 
mounted on and removed from the 
shaft for easy maintenance. 


From a design standpoint, the 
()-I) bushed sheaves are inter- 


changeable with a wide range of 
equipment drives such as conveyor 
pulleys, fan drives, sprocket drives, 
couplings, and timing belts. The 
drives are designed to handle any 
power requirements from 1 hp to 
1500 hp with speed ratios up to 8.55 
to 1.00. 

The bushings for standard —A, 
B, C and D belts 
ure interchangeable with the Q-D 
bushings used on the larger sizes of 
the newly developed, compact 3-5-8 
v-belt drives. 


cross-section 


METERING VALVE 


A Development of a new metering 
valve, featuring a 40-pitch thread 
and needlepoint flow control in the 
0 to 4000 em/min air flow range, is 
sunnounced by Nuclear Products Co. 

Applications of this new micro- 
metric fine-flow control valve range 
from gas analyses and sampling lines 
to meeting extremely delicate meas- 
uring requirements of burettes. Ser- 
vice in research lab sampling sys- 
tems, spectographie and chromato- 
graphic work are just a few of the 
fine-metering valve’s many functions. 

The valve operates by simply 
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‘ 
turning the knurled cap. Ten full 
turns open the valve to maximum 
flow. No backlash or initial flow 
surge oecurs in adjusting this valve 
for the most delicate fine flow con- 
trol. 

Kach valve has a stainless steel 
316 stem to assure high strength and 
maximum corrosion resistance. ‘The 
needlepoint on each stem is ground 
from centerless ground bar stock to 
provide close tolerance concentric- 
itv. ‘Threads are protected from 
stream. corrosion by sealing below 
the threads. Rugged design and pro- 
tective construction prevent damage 
snd contamination. 

The valve is available in brass and 


stainless steel. 


CONTROL CONNECTORS 


A A new series of equipment con- 
trol connectors of high durability 
and safety, for applications up to 
G00 volts, has been developed by 
Joy Manufacturing Co., [Eleetrical 
Products Division. 

Constructed — of Neoprene, the 
eonnectors are crushproof, corro- 
sionproof, waterproof and dirt- 
proof. Molded-to-cable design allows 
severe or repeated flexing without 
breaking connector-to-cable bond. 

Connectors are available in three 
basic styles: oval, round and dual 
round from 2 to 12 poles. 

Receptacle units are designed to 
fit stundard types of outlet boxes 
common to factory wiring installa- 
tions. Round series fits all standard 
Sand FD boxes. Hinged receptacle 
cover loeks portable connector 
firmly in place when fully engaged. 

Other principal features are: non- 
interchangeability ; shrouds on male 
portable connectors to protect con- 
tucts and assure positive seal; num- 
herimg ot all eontacts on connector 


Inces tor positive identifiention., 


Book Keutews 


‘Handbook of Practical Eleciro- 
plating’ by Thomas M. Rodgers, 
has been recently published by the 
Maemillan Company, 60 Fifth Ave- 
nue, New York 11, N. Y. The book 
contains 333 pages, 715 x 5 in., is 
cloth bound, and sells for $8.50. 
The book covers in encyclopedic 
form, actual practices of plating 
shops as well as theory background 
of plating, ranging from abrasives, 
acid dipping (pickling), and acti- 
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ROTOBLAST DESCALING 
SAVES $75 A DAY 


Panghorn 
Rotoblast 
Descaling 
Machine makes 
cost-cutting 
automation 
possible at 
Bustin Steel 


Pangborn 


At Bustin Steel Co., Dover, N. J., hot rolled 
steel bars are descaled by a Pangborn 
Rotoblast Machine at rates up to 180 linear 
feet per minute. This speed of operation 
plus the perfect quality of work—eliminat- 
ing oiling and degreasing operations later 
—permits inserting this Rotoblast Machine 
directly at the head of the production line, 
working toward a completely automatic 
manufacturing operation. 

The operating cost of this machine saves 
Bustin at least $75 a day compared to pick- 
ling, plus the cost of degreasing plus savings 
resulting from longer tool and die life. 

For information on how Pangborn Roto- 
blast can save you money, write PANGBORN 
CORP., 4400 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment and Rotoblast Steel 
Shot and Grit. 


CLEANS IT FAST WITH 
ROTOBLAST 











vated carbon to zine-base die cast- 
ings, plating on zine plating and 
zirconium plating. Fomulas for all 
the basic plating baths, sections on 
the installation and maintenance of 
equipment, on salt-water gilding 
and immersion plating are included. 
Decorative color problems are em- 
phasized. Each type of plating is 
described in terms of its industrial 
uses, equipment, solution compo- 
sition, Operation, maintenance and 
analytical control of solution. 
‘Concise Dictionary of Science,” 
by Frank Gaynor, has been pub- 





lished recently by the Philosophical 
Library, Ine., 15 East 40th St., 
New York 16, N. Y. The book 
contains 546 pages, 51 x 81 in., is 
cloth bound and sells for $10.00. 
Here is an up-to-date dictionary of 
definitions of terms and 
concepts pertaining to all fields of 
science: | physics—mathematics 

nucleonics—astronom y—chemistry. 


concise 


The newer sciences such as virology, 
ensymology, cytogenetics, radio- 
chemistry, high energy and _ solid 
state physics, ete., are given full 
coverage. While the definitions given 








BLOOM BURNERS heat this huge continuous Tin 
Plate annealing furnace at Weirton Steel Company. 


For 25 years... 


BLOOM ENGINEERING 
LEADERSHIP 


has brought about better and more 


efficient industrial furnace operation. 


Through the correct application of 


Bloom burners, combustion practice 


is improved and fuel costs reduced. 


BLOO 


ENGINEERING 


COMPANY, INC. 


857 W. NORTH AVENUE ° 


PITTSBURGH 33, PA. 











are concise, there has been no forfeit- 
ing of accuracy. 

‘Serial Number Reference Book 
for Metalworking Machinery”’ has 
been recently published by the 
Industrial Publishing Corp., 16239 


Meyers Road, Detroit 35, Mich. 
The book contains 200 pages, 
covered in stain-resistant leather- 


ette, and sells for $12.50. Useful to 
buyers or sellers of used machines, 
the new serial number reference 
book permits instant determination 
of the exact age of used metal- 
working machinery. Pocket sized 
book lists 1920-57 serial numbers of 
226 leading machine tool manu- 
facturers, who account for over 95 
per cent of machine tools produced 
since 1920. Serial numbers are 
correlated with manufacturing date, 
year by year. Manufacturers are 
listed alphabetically. 

“Economics of the Mineral 
Industries’’ (a series of articles by 
specialists), edited by Edward H. 
Robie, sponsored by the Seeley W. 
Mudd Memorial Fund, has been 
recently published by The American 
Institute of Mining, Metallurgical, 
and Petroleum Engineers, Ine., 29 
West 39th Street, New York, N. Y. 
The book contains 755 pages, 6 x 9 
in., is cloth bound and sells for 
$10.00, less 30 per cent to members 
of AIME, or $7.00. This book is a 
compilation of chapters prepared by 
the various authors (all specialists) 
covering various phases of mineral! 
industries in the economy. 

‘Automation, Cybernetics & 
Society,’’ by F. H. George has been 
recently published by the Philo- 
sophical Library, Inec., 15 East 40th 
Street, New York 14, N. Y. The 
book contains 283 pages, 6 X 9 in., 
is cloth bound and sells for $12.00. 
This book gives an essential over-all 
picture of the subject. It treats the 
subject of automation and self- 
controlling machinery as part of the 
process of scientific planning, that is, 
as part of the evolution of science. 
The hook 
social changes which scientific plan- 
ning will bring, space is 
devoted to the purely engineering 
side of the problem; some space also 
has been devoted to the effect of the 
new ways of thinking upon the 
psychological well-being of the in- 
dividual, on his ethical attitudes, his 
religion and his creative arts. The 


discusses some of the 


some 


subject is treated in a broad social 
context. Numerous illustrations are 
used. 
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We look inside your commutator at National 


... The Specialists in electric coils/repair service 
AND HERE’S WHAT WE OFTEN FIND! 








short circuits. 





a mica vee ring at the lower end of the 3° and 30° cone surfaces of a mica vee 


commutator faults which may be present were made by bar-to-bar voltage break- 


give you long, dependable service. 


the nearest National field engineer. 





The bar which projects above those A mica segment on the front end of the 
adjacent has been locally overheated commutator has started to work out 
under a brush and softened. radially and will eventually result in a 


bar-to-bar short circuit. 


National Electric Coil |S 


DIVISION OF McGRAW-E DISON COMPANY 


COLUMBUS 16, OHIO 
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When you send D-C machines to National 
for rewinding or rebuilding, the commutator 
gets a close inspection and test. But we’ve 
found from experience that a commutator 
that looks excellent on the surface may be 
in deep trouble inside... with mica cooked, 
varnish burned, loose copper, or imminent 


Enlarged view of a dielectric puncture of Shifted or squirted mica at the apex of the So when we are suspicious of the commu- 

copper bar. This is an example of interior ring. The black lines on the 3°-surface tator we remove and open it for a close 
xterior appears excellent. low ave. . ° > ° 

though exterior appears excellent down creepage interior inspection. It’s another added assur- 

ance that machines rebuilt by National will 


For more information, call National’s 
Columbus plant... HUdson 8-1151. Or call 


ELECTRICAL ENGINEERS* MANUFACTURERS OF ELECTRICAL COILS. INSULATION, LIFTING MAGNETS*REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 








* 


a 








CREATIVE ENGINEERING 
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AT “YOUNGSTOWN” 



















“YOUNGSTOWN” quality begins 


with the progressive ideas of our en- 






gineering staff (example: our new roll 






lathe design). Consult us... particu- 






larly on such completely integrated 











projects as pickling lines, scrubber 
lines, slitting lines, shearing lines, ex- 
trusion presses and auxiliaries, furnace 
charging equipment, runout tables... 
Paralloy and ductile iron rolls ... 
Custom built equipment... all benefit- 
ing from our % century of experience. 





Automation hits peak in 


“YOUNGSTOWN” 
CONTOUR ROLL LATHES 


(Capacities 24” -36”- 48”-60”- 72”) 


The above sketch, made during construction, shows the typical 
design of “YF&M” contour roll lathes. 


Automatically controlled, hydraulic or electric tracers which are 
“templet or numerically controlled” assure smooth operation, 
fine finish, and extremely close tolerances. Tool post and 
carriage are designed for use of either carbide-tipped tools or 
regular roll turning tools. Headstock has illuminated inspec- 
tion ports ... automatic lubrication. .. Timken roller bearings 
... herringbone gearing . .. Rugged throughout for extreme 
rigidity ... No faceplate overhang. Higher headstock speeds 
can be furnished to accommodate ceramic tooling. 

Heavy Duty spring-loaded tailstock with load indicator—avoids 
overloading of bearings. Housings—manually or hydrau- 
lically operated. Electric-Hydraulic Ragging attachment 
optional. Everything to meet specific requirements 


Write for complete information. 


The Youngstown Foundry & Machine Co. 


SERVING INDUSTRY SINCE 1885 


Youngstown 1, Ohio 
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AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


gNGINEERING Map 
? 





WHERE TO 








CHICAGO DISTRICT 





PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 





EQUIPMENT FOR SA 
POSITIONS VACA 
POSITIONS WANT 





PITTSBURGH (Continued) 














Phe UALVERT @. 


Producers of Calvert Bus 


@ BARE BUS FABRICATION 
@ CABLE LEADS, 
Air and liquid cooled 
@ JUNCTION BOXES, 
600 to 23,000 volts 
@ HIGH AMPERE TERMINALS 
ED. 3-1944 
19851 Ingersoll Dr., Rocky River 16, O. 




















EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland” Worm Gearing and Worm 

Gear Speed Reducers—30 Years 
THE FARVAL CORPORATION 

"Farval” Centralized Lube Systems—30 

Years 
LUBRICATION PRODUCTS COMPANY 

“Strapax” Journal Box Lubricator—24 Years 
AMERIGEAR-ZURN, INC. 

“Amerigear” Flexible Couplings—9 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 

Spindle Couplings 
3904 West Vliet St. 
Milwaukee 8, Wisc. 


Phone: 
Division 2-7844 





The C. W. THOMSON COMPANY 


“Wired Communication Specialists”’ 


e Loudspeaking Communication & Paging 
* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 
GArden 2-5441 















ATTERSON 
MERSON 
OMSTOCK., INC. 








“/> 
TSBURGH: 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 




















BERRY BEARING COMPANY 
Bearing Headquarters 


Since 1920 
Phone: DAnube 6-6800 
2633 S. Michigan Ave. Chicago 16, Ill. 





DETROIT DISTRICT 


PITTSBURGH DISTRICT 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 





RITTER ENGINEERING co. 
aD 


PITTSBURGH—-CHICAGO—MiILW AUKEE 
Engineers ® Distributors * Contractors 
Specializing in Lubrication and Hydraulic 


Systems; Transmission and Conveying 
Systems; System Components 


“DOING SPECIAL JOBS THAT OTHERS 
TURN DOWN IS OUR BREAD & BUTTER!” 














W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 
THOMAS—Flexible Couplings 
WICHITA—Air Tube Disc Clutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 














OFFERING 
STEEL MILL EQUIPMENT 


Used or Engineered and Rebuilt 
with Guarantee 


Rolling Mills, Cranes and Machinery 


ARNOLD HUGHES COMPANY 


2765 Penobscot Bldg. 
Detroit 26, Mich. WO. 1-1894 





ROLLING MILLS 
and EQUIPMENT 


: 


LIVER BUI! 


FRANK B. FOSTER, INC 


Cable Address FC 





AUBURN AND ASSOCIATES, INC. 
ENGINEERS 


COMPLETE 
ENGINEERING . DESIGN . LAYOUT 
FOR 
STEEL MILLS AND HEAVY INDUSTRY 
923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 




















Used 


STEEL MILL EQUIPMENT 


Rolling Mills 
Cranes — Machine Tools 


T ippins Mi acuinery Co. 


Pittsburgh 6, Pa. 


































Specialists in Electrical 
@ DESIGN 
@ LAYOUT 
@ INSTALLATIONS 












VALENTZ ENGINEERING CO. 
Engineers & Consultants 
611 W. Market Warren, Ohio 
Phone: EXpress 5-0606 





















THE ENGINEERING MART 


Consulting Engineers (Continued) 





MARTIN J. CONWAY 


Consulting Fuel Engineer 
111 South Duke Street 
Telephone: TRinity 2-7153 


Steel Industry Representative for 
CHEMICAL CONSTRUCTION CORPORATION 
P-A- VENTURI SCRUBBER 


Millersville, Pa. 


Cleaning Blast Furnace, Converter, Open Hearth 
and Scarfing Gases. Bulletins Available. 








W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Engineers 
DEVELOPMENT ® DESIGN ® LAYOUT 
STEEL MILL © HEAVY INDUSTRIAL 
Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 








ROSS E. BEYNON 
Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, Illinois 


Telephone SAginaw 1-3466 








HOUSER AND CARAFAS ENGINEERING CO. 


Engineering for Industry 
4 Smithfield Street Pittsburgh 22, Pa. 


Phone: GRant 1-9929 








MACCABEE & ASSOCIATES 


Consultants & Design Engineers 
For The Steel Industry 


173 W. Madison St. 


BEN MA 
a CHICAGO 2, ILLINOIS 








JAMESON & ASSOCIATES 
CONSULTING ENGINEERS 
STEEL MILLS & HEAVY INDUSTRY 
ENGINEERING—DESIGN—LAYOUT 
173 W. Madison St. Chicago 2, Ill. 
Phone RAndolph 6-9229 








IRA E. KING 


Consultant 


Production Problems in Mill Practice 
Spec alist in Alloys f Steel 

2434 Hay Street Easton, Pa. 
Telephone — Easton 3-3858 








ASTOR L. THURMAN 


Management Consultant 
and 
Consulting Engineer 
639 Wick Ave. 
Telephone Riverside 7-3535 


Youngstown 1, Ohio 








USE THE 
ENGINEERING MART 








Consulting Engineers (Continued) 





STEEL MILL 
ENGINEERS 


Construction 
Engineering 
Services To 
The Industry 


925 Liberty Ave. 
Pittsburgh 22, Pa. 
Express 1-0262 


J. C. McCURLEY 
K. W. HARRIS 








THE OSBORN ENGINEERING CO. 
Consultants and Designers 
HEAVY INDUSTRY 
PIERS AND DOCKS e LABORATORIES 
7016 Euclid Avenue, Cleveland 3, Ohio 
Express 1-3380 








STEEL MILL ENGINEERING 


MECHANICAL—ELECTRICAL 
STRUCTURAL 


JOHN N. DANIGGELIS 
ASSOCIATES 
222 W. Adams St. Chicago 6, Ill. 


Randolph 6-2274 
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fa Veen Fe 
“MODERN = 
MILL OPERATORS’ PULPITS 


DESIGNED BY : 
WALLACE F. SCHOTT -. 
CONSTRUCTED BY 2s 


JAMES CAMPBELL SMITH, INC. 













WILLOUGHBY, OHIO 








EQUIPMENT WANTED 








WANTED 
STEEL MILL EQUIPMENT 


Rolling Mills, Cranes & Machinery 
Highest Cash Prices Paid. 
Will Buy Complete Plants. 


ARNOLD HUGHES COMPANY 


2765 Penobscot Bidg. 
Detroit 26, Mich. WO. 1-1894 
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IS 
CANCER’S 
FRIEND 


Cancer needs time to develop. 
The more time you give it, the 
less curable it becomes. Of the 
255,000 Americans struck down 
by cancer last year, 75,000 died 
needlessly—enough to populate an 
entire city the size of Racine, 
Wisconsin or Santa Monica, Cali- 
fornia. These patients could have 
been saved if they had sought 
diagnosis and treatment in time. 


Cancer research can be delayed 
too ... by insufficient funds. The 
sooner you give ... the more gen- 
erously you give .. . the greater 
will be the attack against the na- 
tion’s number two killer among 
diseases. 


Be cancer’s enemy... act now: 


GUARD YOUR FAMILY— 
FIGHT CANCER WITH A 
CHECKUP AND A CHECK 


Send your check to “Cancer,” 
c/o your local postoffice. 


© AMERICAN CANCER SOCIETY 
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POOLE Flexible Couplings 


Look at these features—many of 
them exclusive with the patented 


POOLE: 


Adjusts itself to all conditions, leav- 
ing its members free to float with- 
out strain to parts. 


Geared type providing great 
strength, the highest efficiency of 
modern flexible coupling design. 


No flexing materials to crystallize 
or break .. . No welded parts... 
Filled with oil, self-lubricating .. . 
Oil tight, dust tight . . . Permits 
free lateral float . . . Stronger than 
shafts it connects . . . Compen- 
sates for both off-set and angular 





Steel mill drives equipped with POOLE FLEXIBLE COUPLINGS. 


misalignment. 





Get the whole story from our handbook, 
‘Flexible Couplings.”’ A copy will be 
sent gladly without obligation. 








the better 
FLEXIBLE 


COUPLING 


POOLE FOUNDRY & MACHINE COMPANY 


1700 UNION AVE. 
BALTIMORE 11, MD. 
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vital bearing on 7OO 


At one of the world’s largest 
integrated steel Companies, Over 
L400 Farval systems unfailingly 
deliver proper lubrication to each 
overhead 
traveling cranes. When equipment 


is Farvalized ...maintenance is 





kept at a minimum. 








Get the complete 
story from your local 


Farval representative. 


Farval-Studies in Centralized Lubrication No. 241 


The Farval Corporation, 3278 East 80th Street, Cleveland 4, Ohio 


@Reg. U. S. Pat, Off. 


Affiliate of The Cleveland Worm & Gear Company 
A subsidiary of Eaton Manufacturing Company 





Or write today for your free 
copy of Bulletin 26-S. It 
gives a complete rundown 
on Farval equipment and 
how it can help improve 
your plant operations. 





FARLA | 
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TEXACO ORGANIZED LUBRICATION CAN HELP YOU... 


End replacement parts waste 


One Northeastern manufacturer replaced 
parts in a major machine every two weeks 

a not uncommon practice in industry 
today. He marked it off as a normal mainte- 
nance expense. It wasn’t really—it was the 
result of faulty lubrication practices. 
A Texaco Lubrication survey spotted the 
trouble—solved the problem. Now the manu- 
facturer operates with a Texaco Organized 
Lubrication Plan—and the trouble no 
longer exists. 

Chances are the same thing is happen- 
ing in your plant right now—lIt doesn’t 


have to. A Texaco Organized Lubrication 
Plan can extend parts life significantly — 
saving thousands of dollars in replacement 
parts and even more in uninterrupted pro- 
duction for longer periods. 

Get full details on Texaco Organized 
Lubrication from your local Texaco Lubri- 
cation Engineer. He can supply you with 
a copy of “Management Practices that Con- 
trol Costs via Organized Lubrication.” Or 
write: 

Texaco Inc., 135 East 42nd Street, New 
York 17, N.Y., Dept. IS-110. 


organized 


TEXACO 


TV) Vater Tilela) 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 








